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SAFETY NOTICE 


Proper service and repair procedures are vitai to the safe, reliabie operation of all motor vehicles, as well as the personai safe- 
ty of those performing repairs. This manual outlines procedures for servicing and repairing vehicles using safe, effective meth- 
ods. The procedures contain many NOTES, CAUTIONS and WARNINGS which should be followed along with standard safety 
procedures to eliminate the possibility of personal injury or improper service which couid damage the vehicle or compromise 
its safety. 

It Is important to note that the repair procedures, techniques, tools and parts for servicing motor vehicles, as well as the 
skill and experience of the individual performing the work, vary widely. It is not possible to anticipate ali of the conceivabie 
ways or conditions under which vehicles may be serviced, or to provide cautions as to all of the possible hazards that may re- 
sult. Standard and accepted safety precautions and equipment should be used when handling toxic or flammable fluids, and 
safety goggles or other protection should be used during cutting, grinding, chiseling, prying, or any other process that can 
cause material removal or projectiles. 

Some procedures require the use of tools specially designed for a specific purpose. Before substituting another tool or 
procedure, you must be completely satisfied that neither your personal safety nor the performance of the vehicle will be en- 
dangered. 


PART NUMBERS 


Part numbers listed in this reference are not recommendations by Chilton for any product by brand name. They are references 
that can be used with interchange manuals and aftermarket supplier catalogs to locate each brand supplier's discrete part 
number. 
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How to Use This Book 


HOW TO USE THIS BOOK 


This book covers popular small, air-cooled 
engines of 2-12 hp. 

Each Chapter contains maintenance, tune- 
up, repair and overhaul information proce- 
dures. Studies have shown that a properly 
tuned and maintained engine translates into 
lower operating costs, and periodic mainte- 
nance will catch minor problems before they 
turn into major repair bills. 

A secondary purpose of this book is a refer- 
ence guide for owners who want to understand 
their engine and/or their repair shop better. In 
this case, no tools at all are required. Knowing 
just what a particular repair job requires in 
parts and labor time will allow you to evaluate 
whether or not you’re getting a fair price quote 
and help decipher itemized bills from a repair 
shop. 

Before attempting any repairs or service on 
your engine, read through the entire procedure 
outlined in the appropriate Chapter. This will 
give you the overall view of what tools and sup- 
plies will be required. 

Each operation should be approached logical- 
ly and all procedures thoroughly understood 
before attempting any work. Some special tools 
that may be required can often be rented from 
local automotive or power equipment jobbers, 
or places specializing in renting tools and equip- 
ment. Check the yellow pages of your phone 
book. 

All Chapters contain adjustments, mainte- 
nance, removal and installation procedures, 
and overhaul procedures. When overhaul is not 
considered practical, we tell you how to remove 
the failed part and then how to install the new 
or rebuilt replacement. In this way, you at least 
save the labor costs. Backyard overhaul of some 
components is just not practical, but the remov- 
al and installation procedure is often simple 


and well within the capabilities of the average 
do-it-yourselfer. 

A basic mechanic’s rule should be followed: 
all threaded fasteners (screws, nuts, and bolts) 
are removed by turning counterclockwise, and 
tightened by turning clockwise, unless other- 
wise noted. 

Safety 1s always the most important rule. 
Constantly be aware of the dangers involved in 
working on or around an automobile and take 
proper precautions to avoid the risk of personal 
injury or damage to the equipment. See the sec- 
tion in this Chapter, Servicing Your Engine 
Safely, and the SAFETY NOTICE on the ac- 
knowledgment page before attempting any ser- 
vice procedures and pay attention to the in- 
structions provided. There are 3 common mis- 
takes in mechanical work: 

1. Incorrect order of assembly, disassembly 
or adjustment. When taking something apart or 
putting it together, doing things in the wrong 
order usually just costs you extra time; however 
it CAN break something. Read the entire proce- 
dure before beginning disassembly. Do every- 
thing in the order in which the instructions say 
you should do it, even if you can't immediately 
see a reason for it. When you're taking apart 
something that is very intricate (for example, a 
carburetor), you might want to draw a picture 
of how it looks when assembled at one point in 
order to make sure you get everything back in 
its proper position. We will supply exploded 
views whenever possible, but sometimes the job 
requires more attention to detail than an illus- 
tration provides. When making adjustments 
(especially tune-up adjustments), do them in 
order. One adjustment often affects another 
and you cannot expect satisfactory results un- 
less each adjustment is made only when it can- 
not be changed by any other. 

2. Overtorquing (or undertorquing) nuts 
and bolts. While it is more common for 


2 HOW TO USE THIS BOOK 


overtorquing to cause damage, undertorquing 
can cause a fastener to vibrate loose and cause 
serious damage, especially when dealing with 
aluminum parts. Pay attention to torque speci- 
fications and utilize a torque wrench in assem- 
bly. If a torque figure is not available, remem- 
ber that, if you are using the right tool to do the 
job, you will probably not have to strain your- 
self to get a fastener tight enough. The pitch of 
most threads is so slight that the tension you 
put on the wrench will be multiplied many 
times in actual force on what you are tighten- 
ing. A good example of how critical torque is can 
be seen in the case of spark plug installation, es- 
pecially where you are putting the plug into an 
aluminum cylinder head. Too little torque can 
fail to crush the gasket, causing leakage of com- 
bustion gases and consequent overheating of 
the plug and engine parts. Too much torque can 
damage the threads or distort the plug, which 
changes the spark gap at the electrode. Since 
more and more manufacturers are using alumi- 
num in their engine and chassis parts to save 
weight, a torque wrench should be in any seri- 
ous do-it-yourselfer's tool box. 

There are many commercial chemical prod- 
ucts available for ensuring that fasteners won't 
come loose, even if they are not torqued just 
right (a very common brand is Loctite®). If 
you're worried about getting something togeth- 
er tight enough to hold, but loose enough to 
avoid mechanical damage during assembly, one 
of these products might offer substantial insur- 
ance. Read the label on the package and make 
sure the product is compatible with the materi- 
als, fluids, etc. involved before choosing one. 

3. Crossthreading. This occurs when a part 
such as a bolt is screwed into a nut or casting at 
the wrong angle and forced, causing the threads 
to become damaged. Crossthreading is more 
likely to occur if access is difficult. It helps to 
clean and lubricate fasteners, and to start 
threading with the part to be installed going 
straight in, using your fingers. If you encounter 
resistance, unscrew the part and start over 
again at a different angle until it can be inserted 
and turned several times without much effort. 
Keep in mind that many parts, especially spark 
plugs, use tapered threads so that gentle turr- 
ing will automatically bring the part you're 
threading to the proper angle if you don't force 
it or resist a change in angle. Don't put a 
wrench on the part until it's been turned in a 
couple of times by hand. If you suddenly en- 
counter resistance and the part has not seated 
fully, don't force it. Pull it back out and make 
sure it's clean and threading properly. 

Always take your time and be patient; once 
you have some experience, working on your 


piece of equipment will become an enjoyable 
hobby. 


TOOLS AND EQUIPMENT 


Naturally, without the proper tools and 
equipment it is impossible to properly service 
your engine. It would be impossible to catalog 
each tool that you would need to perform each 
or every operation in this book. It would also be 
unwise for the amateur to rush out and buy an 
expensive set of tools an the theory that he or 
she may need one or more of them at sometime. 

The best approach is to proceed slowly, gath- 
ering together a good quality set of those tools 
that are used most frequently. Don't be misled 
by the low cost of bargain tools. It is far better 
to spend a little more for better quality. Forged 
wrenches, 6- or 12-point sockets and fine tooth 
ratchets are by far preferable to their less ex- 
pensive counterparts. As any good mechanic 
can tell you, there are few worse experiences 
than trying to work on an engine with bad tools. 
Your monetary savings will be far outweighed 
by frustration and mangled knuckles. 

Certain tools, plus a basic ability to handle 
tools, are required to get started. 

Begin accumulating those tools that are used 
most frequently; those associated with routine 
maintenance and tune-up. 

In addition to the normal assortment of 
screwdrivers and pliers you should have the fol- 
lowing tools for routine maintenance jobs: 

1. U.S. and metric wrenches, sockets and 
combination open end/box end wrenches in 
sizes from !⁄4 in. to Ys in. and 3mm to 22mm; 
and a spark plug socket (!3/46 in. and/or 96 in.) If 
possible, buy various length socket drive 
extensions. 

2. Wire spark plug gauge/adjusting tools 

3. Set of feeler blades. 

4. Hydrometer for checking the battery 

5. A container for draining oil 

6. Many rags for wiping up the inevitable 
mess. 

In addition to the above items there are sev- 
eral others that are not absolutely necessary, 
but handy to have around. These include oil- 
dry (cat box litter works just as well and may be 
cheaper), a funnel,and the usual supply of lu- 
bricants and fluids, although these can be pur- 
chased as needed. This is a basic list for routine 
maintenance, but only your personal needs and 
desires can accurately determine your list of 
necessary tools. 

In addition to these basic tools, there are sev- 
eral other tools and gauges you may find useful. 
These include: 


1. Acompression gauge. The screw-in type is 
slower to use, but eliminates the possibility of a 
faulty reading due to escaping pressure 

2. A test light 

3. An induction meter. This is used for deter- 
mining whether or not there is current in a 
wire. 

As a final note, you will probably find a 
torque wrench necessary for all but the most 
basic work. The beam type models are perfectly 
adequate, although the click (breakaway) type 
are more precise, and you don’t have to crane 
your neck to see a torque reading in awkward 
situations. The breakaway torque wrenches are 
more expensive and should be recalibrated 
periodically. P 

Torque specification for each fastener will be 
given in the procedure in any case that a specif- 
ic torque value is required. If no torque specifi- 
cations are given, use the following values as a 
guide, based upon fastener size: 

Bolts marked 6T 
6mm bolt/nut — 5-7 ft. lbs. 
8mm bolt/nut — 12-17 ft. lbs. 
10mm bolt/nut — 23-34 ft. lbs. 
12mm bolt/nut — 41-59 ft. lbs. 
14mm bolt/nut — 56-76 ft. lbs. 
Bolts marked 8T 
6mm bolt/nut — 6-9 ft. lbs. 
8mm bolt/nut — 13-20 ft. lbs. 
10mm bolt/nut — 27-40 ft. lbs. 
12mm bolt/nut — 46-69 ft. lbs. 
14mm bolt/nut — 75-101 ft. lbs. 


SERVICING YOUR ENGINE SAFELY 


It is virtually impossible to anticipate all of 
the hazards involved with equipment mainte- 
nance and service but care and common sense 
will prevent most accidents. 

The rules of safety for mechanics range from 
DON'T smoke around gasoline, to use the prop- 
er tool for the job. The trick to avoiding injuries 
is to develop safe work habits and take every 
possible precaution. 

Do's 

e Do keep a fire extinguisher and first aid kit 
within easy reach. 

e Do wear safety glasses or goggles when cut- 
ting, drilling, grinding or prying. If you wear 
glasses for the sake of vision, then they should 
be made of hardened glass that can serve also as 
safety glasses, or wear safety goggles over your 
regular glasses. 

e Do shield your eyes whenever you work 
around the battery. Batteries contain sulphuric 
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acid; in case of contact with the eyes or skin, 
flush the area with water or a mixture of water 
and baking soda and get medical attention 
immediately. 

e Do use adequate ventilation when working 
with any chemicals. 

e Do disconnect the negative battery cable 
when working on anything electrical, or when 
work around or near the electrical system. 

e Do follow manufacturer's directions when- 
ever working with potentially hazardous 
materials. 

e Do properly maintain your tools. Loose 
hammerheads, mushroomed punches and 
chisels, frayed or poorly grounded electrical 
cords, excessively worn screwdrivers, spread 
wrenches (open end), cracked sockets, slipping 
ratchets, or faulty droplight sockets can cause 
accidents. 

e Do use the proper size and type of tool for 
the job being done. 

e Do when possible, pull on a wrench handle 
rather than push on it, and adjust your stance 
to prevent a fall. 

e Do be sure that adjustable wrenches are 
tightly adjusted on the nut or bolt and pulled so 
that the face is on the side of the fixed jaw. 

e Do select a wrench or socket that fits the 
nut or bolt. The wrench or socket should sit 
straight, not cocked. 

e Do strike squarely with a hammer to avoid 
glancing blows. 


Don'ts 


e Don't run an engine in a garage or any- 
where else without proper ventilation--EVER! 
Carbon monoxide is poisonous; it is absorbed by 
the body 400 times faster than oxygen; it takes 
a long time to leave the human body and you 
can build up a deadly supply of it in your system 
by simply breathing in a little every day. You 
may not realize you are slowly poisoning your- 
self. Always use power vents, windows, fans or 
open the garage doors. 

e Don’t work around moving parts while 
wearing a necktie or other loose clothing. Short 
sleeves are much safer than long, loose sleeves. 
Hard-toed shoes with neoprene soles protect 
your toes and give a better grip on slippery sur- 
faces. Jewelry such as watches, fancy belt buck- 
les, beads or body adornment of any kind is not 
safe working around moving parts. Long hair 
should be hidden under a hat or cap 

e Don't use pockets for toolboxes. A fall or 
bump can drive a screwdriver deep into your 
body. Even a wiping cloth hanging from the 
back pocket can wrap around a spinning shaft. 

e Don’t smoke when working around gaso- 
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line, cleaning solvent or other flammable 
material. 

e Don't smoke when working around the 
battery. When the battery 1s being charged, it 
gives off explosive hydrogen gas. 

e Don't use gasoline to wash your hands; 
there are excellent soaps available. Aside from 
being flammable, gasoline also removes all the 
natural oils from the skin so that bone dry 
hands will suck up oil and grease. 


ENGINE OPERATION AND GENERAL 
INFORMATION 


How an Internal Combustion Engine 
Develops Power 


The energy source that runs an internal com- 
bustion engine is heat created by the combus- 
tion of an air/fuel mixture. The combustion 
process takes place within a sealed cylinder con- 
taining a piston which is able to move up and 
down in the cylinder. The piston is connected to 
a crankshaft by a connecting rod. The lower end 
of the rod is connected to the crankshaft at a 
point which is offset from the centerline of the 
crankshaft, allowing it to turn a large circle. 
This is why the piston moves up and down, and 
why pressure on the top of the piston eventual- 
ly becomes torque, or turning force, on the 
crankshaft. 

The sealed cylinder, or “combustion cham- 
ber" traps the air/fuel mixture. When burning 
takes place in a confined space such as this, the 
heat it produces becomes pressure which can be 
used mechanically to produce power. As the 
fuel burns and the piston goes down, the cham- 
ber becomes larger and larger, allowing for con- 
tinued use of this pressure. The fact that the 
size of the chamber changes with the position of 
the piston also allows the air/fuel to be com- 
pressed, or packed into a confined space before 
it is burned, which has the effect of greatly in- 
creasing the amount of pressure made by the 
heat of burning, and makes the engine produce 
more power on less fuel. The variable size of the 
chamber also permits the engine to do its own 
breathing-to ex 
pel burnt gases and pull in fuel and fresh air 
(see the description of the four events in the op- 
erating cycle of a four-stroke engine below). 

As you can see from how the engine produces 
power, leakage from the combustion chamber 
will have a tremendous effect on operating effi- 
ciency. One of the most important aspects of 
engine overhaul work involves repair or re- 
placement of parts so that the combustion 
chamber will be as tightly sealed as possible. 


Four-Stroke Engines 


The entire series of four events that occur in 
order for an engine to operate may take place in 
one revolution of the crankshaft or it may take 
two revolutions of the crankshaft. The former 
is termed a two-cycle engine and the latter a 
four-cycle engine. 

The four events that must occur in order for 
any internal combustion engine to operate are: 


Exhaust stroke of a four-stroke engine 


Intake, compression, expansion or power, and 
exhaust. When all of these take place in succes- 
sion, this is considered one cycle. 

In a four-cycle engine, the intake portion of 
the cycle takes place when the piston is travel- 
Ing downward, creating a vacuum within the 
cylinder. Just as the piston starts to travel 
downward, a mechanically operated valve 
opens, allowing the fuel/air mixture to be 
drawn into the cylinder. 

As the piston begins to travel upward, the 
valve closes and the fuel/air mixture becomes 
trapped in the cylinder. The piston travels up- 
ward and compresses the air/fuel mixture. This 
is the compression part of the cycle. 

Just as the piston reaches the top of its ‘stroke 
and starts back down the cylinder, an electric 
spark ignites the air/fuel mixture and the re- 
sulting explosion and rapid expansion of the 
gases forces the piston downward in the cylin- 
der. This is the expansion or power stroke of 
the cycle. 

Just as the piston reaches the end of its 
downward travel on the compression stroke, 
another mechanically operated valve is opened. 
The next upward stroke of the piston forces the 
burned gases out the opened valve. This is the 
exhaust stroke. 

When the piston reaches the top of the cylin- 
der, thus ending the exhaust stroke, the ex- 
haust valve is closed and the intake valve 
opened. The next downward stroke of the pis- 
ton is the intake stroke that the whole series of 
events began with. 


Two-Stroke Engines 


In a two-stroke engine, intake, compression, 
power, and exhaust take place in one downward 
stroke and one upward stroke of the piston. The 
spark plug fires every time the piston reaches 
the top of each stroke, not every other stroke as 
in a four-stroke engine. (On some four-stroke 
engines, the magneto 1s operated by the crank- 
shaft so that the spark plug actually fires once 
in every engine revolution. However, since the 
plug fires only into already burnt gases, this has 
no appreciable effect on engine operation.) 

The piston in a two-cycle engine is used as a 
sliding valve for the cylinder intake and ex- 
haust ports. The crankcase is used as a pump in 
order to shghtly compress new fuel/air mixture 
and force it through the cylinder. In some de- 
signs, the piston also opens and closes a third 
port connecting the intake tube and carburetor 
to the crankcase. The intake and exhaust ports 
are both open when the piston is at the end of 
its downward stroke, which is called bottom 
dead center or BDC. Since the exhaust port is 
opened to the outside atmospheric pressure, 
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The compression stroke of a two-stroke engine; 
the intake port is open and the air/fuel mixture is 
entering the crankcase 


The power stroke of a two-stroke engine; the in- 
take port is closed and, as the piston is being 
forced down by the expanding gases above, the 
air/fuel mixture in the crankcase is being com- 
pressed 
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The exhaust stroke of a two-stroke engine; the 
piston travels past the exhaust port, thus opening 
it. then past the intake port, opening that. As the 
exhaust gases flow out, the air/fuel mixture flows 
in due to being under pressure in the crankcase. 
The next stroke of the piston is the compression 
stroke and the series of events starts over again 


the exhaust gases, which are under a much 
higher pressure due to combustion, will escape 
to the outside through the exhaust port. After 
the pressure of the exhaust gases has been 
somewhat relieved, the piston uncovers the in- 
take port, and a fresh charge of air/fuel is 
pumped through the intake port, forcing the ex- 
haust gases out in front of it. We say that the 
air/fuel mixture is being pumped into the cylin- 
der because it is under pressure caused by the 
downward movement of the piston. In the most 
common type of two-stroke engine, the air/fuel 
mixture is drawn through a one-way valve, 
known as a reed valve, and into the crankcase 


AIR 
FLAT PISTON 


FUEL-AIR 


MIXTURE 
EXHAUST — 


PORTS 
LOOP SCAVENGE WITH 3RD PORT 


Some engines use a third port, which is opened 
and closed by the bottom of the piston, to control 
the admission of air/fuel mixture into the crank- 
case 


by the vacuum caused by upward movement of 
the piston. When the piston reaches top dead 
center or TDC and starts back down, the one- 
way valve in the crankcase is closed by its natu- 
ral spring action and the building pressure 
caused by the downward movement of the pis- 
ton. In the three port type of engine, the up- 
ward movement of the piston creates a vacuum 
in the crankcase. When the skirt (bottom) of 
the piston uncovers the third port as the piston 
nears the top of its travel, the vacuum in the 
crankcase draws in air/fuel mixture. As the pis- 
ton descends, the third port is again covered by 
the piston skirt, and the crankcase is sealed for 
compression of the mixture. The air/fuel mix- 
ture is compressed until the piston moves past 
the intake port, thus allowing the compressed 
mixture to enter the cylinder. The piston starts 
its upward stroke, closing off the intake port 
and then the exhaust port, thus sealing the cyl- 
inder. The air/fuel mixture in the cylinder is 
compressed and at the same time, a fresh 
charge of air/fuel mixture is being drawn into 
the crankcase. When the piston reaches TDC, a 
spark ignites the compressed air/fuel mixture 
and the resulting expansion of the gases forces 
the piston back down the cylinder. The piston 
passes the exhaust port first, allowing the ex- 
haust gases to begin to escape. The piston trav- 
els down the cylinder a little farther and past 
the intake port. The fresh air/fuel mixture in 
the crankcase, which was compressed by the 
downward stroke of the piston, is forced 
through the intake port and the whole cycle 
starts over. 


Fuel Systems 


The fuel system in a small engine consists of 
a fuel supply or storage vessel, a fuel pump, var- 
ious fuel lines, and the carburetor. Fuel is 
stored in the fuel tank and pumped from the 
tank into the carburetor. Most small engines do 
not have an actual fuel pump. The carburetor 
receives gasoline by gravity feed or the fuel is 
drawn into the carburetor by venturi vacuum. 
The function of the carburetor is to mix the fuel 
with air in the proper proportions. 


TYPES OF CARBURETORS 


Small engine carburetors are categorized by 
the way in which the fuel is delivered to the car- 
buretor fuel inlet passage in the venturi (fuel 
nozzle). 


Plain Tube Carburetors 


Carburetors used on engines that run at a 
constant speed, carrying the same load all of the 
time, can be relatively simple in design because 
they are only required to mix fuel and air at a 
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All carburetors operate on the venturi principle. 
The numbers represent hypothetical ratios of air 
speed and vacuum in relation to the venturi. Zero 
vacuum at the fuel nozzle is atmospheric pres- 
sure 
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constant ratio. Such is the case with plain tube 
carburetors. 

All carburetors operate on the principle that 
a gas will flow from a large or wide volume pas- 
sage through a smaller or narrower volume pas- 
sage at an increased speed and a decreased pres- 
sure over that of the larger passage. This is 
called the venturi principle. The narrower pas- 
sage in the carburetor where this acceleration 
takes place is therefore called the venturi. 

A fuel inlet passage is placed at the carbure- 
tor venturi. Because of the reduced pressure 
(vacuum) and the high speed of the air rushing 
past at that point in the carburetor, the fuel is 
drawn out of the passage and atomized with the 
gis 

The fuel inlet passage, in most carburetors, 
can regulate how much fuel is allowed to pass. 
This is done by a needle valve which consists of 
a tapered rod (needle) inserted in the opening 
(seat), partially blocking the flow of fuel out of 
the opening. The needle is movable in and out 
of the opening and, since it is tapered at that 
end, it can regulate the flow of fuel. 

The choke of a plain tube carburetor is locat- 
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The positioning of the choke and throttle plates in 
relation to the position of the venturi 
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ed before the venturi or on the atmospheric 
side. The purpose of the choke is to increase the 
vacuum within the carburetor during low 
cranking or starting speeds of the engine. Dur- 
ing cranking speeds, there is not enough vacu- 
um present to draw the fuel out through the in- 
let and into the carburetor to become mixed 
with the air. When the choke plate closes off the 
end of the carburetor open to the atmosphere, 
the vacuum condition in the venturi increases 
greatly, thus enabling the fuel to be drawn out 
of the opening. 

In most cases the choke is manufactured 
with a small hole in it so that not all air is 
blocked off. When the engine starts, the choke 
is opened slightly to allow more air to pass. The 
choke usually is not opened all the way until the 
engine is warmed up and can operate on the 
leaner fuel/air mixture that comes into the en- 
gine when the choke is completely opened and 
not restricting the air flow at all. Thus, the 
choke also provides the richer mixtures (more 
fuel for the amount of air) required when the 
engine is cold. 

Many of the chokes used on small engine car- 
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buretors are entirely automatic. In many cases, 
the choke is required to provide just sufficient 
vacuum to get the fuel moving and give rich 
mixture during cranking. Once the engine is 
running, the choke can be opened in just a few 
seconds without causing it to stall. It will run 
fairly well on a normal, lean mixture because 
the carburetor is close to the engine and pud- 
dling of fuel that occurs in engines with long 
manifolds while they are cold is no problem. 

This type of choke is held shut by the pres- 
sure of a spring, and opened by the action of a 
diaphragm. Manifold vacuum is fed to the side 
of the diaphragm on which the spring is located 
through a small orifice. There is no vacuum 
when the engine is stopped, but upon starting, 
manifold vacuum gradually draws air out of the 
diaphragm chamber, and draws the diaphragm 
downward, against spring pressure. A rod link- 
ing the diaphragm to the choke then pulls it 
open. 

This type of choke is also capable of keeping 
the mixture adequately rich during sudden in- 
creases in throttle opening; vacuum normally 
gets very low under these circumstances, and 
the choke tends to close slightly as the throttle 
opens, thus aiding fuel flow. 

The throttle plate in a carburetor is installed 
on the engine side of the venturi. The purpose 
of the throttle plate is to regulate the flow of 
air/fuel mixture going into the engine. Thus the 
throttle plate regulates the speed and power 
output of an engine. By restricting the flow of 
air/fuel mixture going into the engine, the 
throttle plate is also restricting the combustion 
explosion and the energy created by the 
explosion. 


These are the basic components required for 
any carburetor to operate on an engine. It is 
possible for such a carburetor to be installed on 
an engine and work. However, most engines op- 
erate at various speeds, under various load con- 
ditions, at different altitudes, and in a variety of 
temperatures. All of these variations require 
that the fuel/air mixture can be changed on 
command. In other words, the simple plain 
tube carburetor is not sufficient in most cases. 


Suction Carburetor 


Next to the plain tube carburetor, this is the 
simplest in design. With this type of carburetor, 
the fuel supply is located directly below the car- 
buretor in a fuel tank. In fact, the carburetor 
and fuel tank are considered one assembly in 
most cases because a pipe extends from the car- 
buretor venturi down into the fuel tank. When 
the engine is running, the partial vacuum in the 
venturi, and the relatively higher atmospheric 
pressure in the fuel tank, force the fuel up 
through the fuel pipe and into the carburetor 
venturi. There is a check ball located in the bot- 
tom of the pipe that prevents the fuel in the 
pipe from draining back into the fuel tank when 
the engine is shut down. In most engines there 
is a screen located at the end of the pipe to pre- 
vent dirt from entering and blocking the fuel 
nozzle. 

Some suction carburetors are designed with 
an extra fuel inlet passage for when the engine 
is idling. This extra passage would be located on 
the engine side of the throttle plate. Since the 
vacuum condition in front of an idling engine 
might not be enough for the fuel to be drawn 
out at that point, the extra passage is installed 


" THROTTLE NOZZLE ORIFICE 
=p A= 
ENGINE _ <— NE = NC ATMOSPHERE 
IDLE FUEL ORIFICE — <— e ES 


FUEL PIPE nal] 


— —— — a 


VENTURI CHOKE 


— eia 


Pn NEEDLE 


A ROI UI el 


CHECK BALL 


SCREENED INLET 


FUEL TANK 
Diagram of a suction type carburetor 
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Diagram of a float type carburetor 


behind the throttle plate where the vacuum is 
great enough to draw the fuel out. This extra 
fuel inlet passage would also have a regulating 
needle as does the main inlet. 


Float Type Carburetors 


The fuel tank used with float type carbure- 
tors is usually located on top of, or at least 
above, the level of the carburetor. Fuel is fed to 
the carburetor by gravity. If the fuel tank is lo- 
cated below the level of the carburetor, a fuel 
pump is employed to pump fuel to the carbure- 
tor. Fuel enters the carburetor through a valve 
and into a float bowl and, as it fills the bowl, a 
float rises on the surface of the fuel. The float is 


connected to the inlet valve and, as the level 
rises, a needle is inserted into the inlet valve 
and the flow coming into the float bowl is 
checked. As the fuel is drawn into the main fuel 
nozzle in the venturi and the level in the bowl 
drops, the float drops and the needle opens the 
valve allowing more fuel to run into the bowl. 

Although there are many different float car- 
buretors, all operate in this manner. 


Dlaphragm Type Carburetors 


Fuel is delivered to the diaphragm type car- 
buretor in the same manner as to the float type 
carburetor. 

A flexible diaphragm operates the fuel inlet 
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Diagram of a diaphragm type carburetor 
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valve, hence the description ‘‘diaphragm 
carburetor.” 

Atmospheric pressure is maintained on the 
under side of the diaphragm by a vent hole in 
the bottom of the carburetor. The other side of 
the diaphragm is acted upon by the varying vac- 
uum conditions in the carburetor. 

When the vacuum condition in the carbure- 
tor is increased by the opening of the throttle 
plate, and the demand for an increased flow of 
fuel, the center diaphragm is bellowed upward 
by the increased vacuum. The center of the dia- 
phragm is connected by a lever to the fuel inlet 
valve needle. The needle is dropped down away 
from the inlet valve and fuel is allowed to drop 
in. When the throttle plate is closed and the 
need for fuel is reduced, the vacuum condition 
also decreases and the diaphragm is returned 
by a spring located on the atmospheric side to 
its normal flattened position. This closes the 
fuel inlet valve by raising the needle up into po- 
sition against its seat. 

This type of carburetor also has an idle orifice 
positioned behind the throttle plate to compen- 
sate for the low vacuum condition in front of 
the throttle plate during idle speeds. 

Some diaphragm type carburetors incorpo- 
rate an integral fuel pump. It consists of a sec- 
ond diaphragm having fuel on one side, and ex- 
posed to the pressure fluctuations of the crank- 
case or the intake manifold on the other side. 
The vibration of this diaphragm, in conjunction 
with the action of check valves in the passages 
leading to and from the fuel side of the dia- 
phragm chamber work together to pump fuel, 
under pressure, to the fuel inlet valve. 


REED VALVES 


Reed valves are used on those two stroke en- 
gines in which the intake tube leading from the 
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The reed valve in the open position (piston mov- 
ing upward) 


carburetor empties right into the crankcase. 
The reed serves as a kind of check valve, so that 
air/fuel cannot be forced back out of the crank- 
case. When the piston begins to rise, a slight 
vacuum is created under it, sucking the reed 
open against its spring pressure, as shown in 
the illustration. When the piston reaches the 
top of its travel, and the pressure in the crank- 
case gets near to outside (atmospheric) pres- 
sure, the valve's spring action pulls it flat 
against the intake opening (the reed is really a 
kind of flat spring). Then, as the piston de- 
scends, the build-up in pressure in the crank- 
case, in combination with the slight amount of 
oil that gets onto the reed, seals the intake very 
tightly, forcing practically the full charge into 
the cylinder. 


Ignition Systems 


The function of an ignition system is to pro- 
vide the electrical spark that ignites the air/fuel 
mixture in the cylinder at precisely the correct 
time. 

There are three types of ignition systems 
used on small engines: either a battery ignition, 
a magneto ignition or a breakerless ignition 
system. 

The battery ignition, as the name implies, 
gets its initial electrical charge from a storage 
battery. The magneto ignition actually gener- 
ates its own electricity, thus eliminating the 
need for a battery as far as ignition is 
concerned. 

Battery and magneto ignition systems are 
similar in one respect. Both systems take a rela- 
tively small amount of voltage, such as 12 volts 
in the case of a battery ignition, then step up 
that to an extremely high voltage, in some sys- 
tems as high as 20,000 volts. 

The breakerless ignition system operates on 
the same general principle as the magneto sys- 
tem but does not use breaker points and con- 
ventional ignition condenser to time the spark. 
A trigger module containing solid state elec- 
tronics performs the same function as the 
breaker points. 


BASIC BATTERY IGNITION SYSTEM 


Battery ignition systems are found mostly on 
larger one cylinder engines, such as those in- 
stalled on lawn tractors, larger pumps and 
generators. 

As previously stated, the initial electrical 
charge comes from a storage battery. The entire 
ignition system is grounded so that current will 
flow from the battery throughout the primary 
circuit. 

The ignition system is composed of two seg- 
ments, the primary circuit and the secondary 
circuit. Current from the battery flows through 
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Diagram of a battery type ignition for a single cylinder engine 


the primary circuit and the current that fires 
the spark plug flows through the secondary cir- 
cuit. The current in the primary circuit actually 
creates the secondary current magnetically. 
When the engine is running, current flows 
from the battery, through the breaker points, 
and on to the ignition coil. The current then 
flows through the primary windings of the coil 
which are wrapped around a soft iron core and 
grounded. The primary current flowing 
through these primary windings causes a mag- 
netic field to be created around the soft iron 
core of the coil. At precisely the right time, the 
breaker points open and break the primary cir- 
cuit, cutting off the flow of current coming from 
the battery. This causes the magnetic field in 
the coil to collapse toward the center of the soft 
iron core. As the field collapses, the lines of 
force of the magnetic field must pass through 
the secondary windings of the coil. These wind- 
ings are also wrapped around the soft iron core 
of the coil, except that there are many more 
windings and the wire is thinner than those of 
the primary windings. When the magnetic field 
collapses and passes through the secondary 
windings, current flow is induced in the second- 
ary circuit which is grounded at the spark plug. 
Because the wire of the secondary windings is 
smaller and there are many more coils around 
the soft iron core, the current created or in- 
duced in the secondary side of the ignition is of 
much greater voltage than the primary side. 
This current in the secondary circuit flows to- 
ward the grounded end of the circuit which is 
the spark plug. The current flows down the cen- 
ter of the spark plug to the center electrode. In 
order to reach the ground, it must jump across 
a gap to the grounded electrode. When it does, a 


spark is created and it is this spark that ignites 
the air/fuel mixture in the cylinder. 


MAGNETO TYPE IGNITION SYSTEMS 


Magneto ignition systems create the initial 
primary circuit current, thereby eliminating 
the need for ignition batteries. 


Flywheel Type Magnetos 


On this type of magneto, the flywheel of the 
engine carries the permanent magnets that are 
used to create the primary current. 

The magnets are arranged so that about V5 of 
the area enclosed by the flywheel is a magnetic 
field. In the center of the flywheel is a three 
pronged coil, the three prongs representing the 
core. The center prong has the primary and sec- 
ondary windings and is set up just like a battery 
ignition coil. 

As the magnets in the flywheel pass the two 
outside prongs, the primary current is induced 
in the coil and a magnetic field is set up around 
the center prong. At the point when the prima- 
ry current is at its strongest which is also the 
time when the secondary current is needed at 
the spark plug, the breaker points interrupt the 
primary current, causing the magnetic field to 
collapse through the secondary windings. This 
induces the secondary current which flows to 
the grounded spark plug. 


Unit Type Magnetos 


Unit type magnetos operate in the same way 
as flywheel magnetos. 

Permanent magnets are rotated through a 
mechanical connection to the crankshaft of the 
engine. The rotating magnets create the prima- 
ry current which is routed through the breaker 
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A cutaway view of a flywheel used in a flywheel 
magneto. The magnets are arranged so that there 
is a magnetic field covering about 13 of the area 
enclosed by the flywheel. On flywheel magnetos 
where the coil and core are mounted on the out- 


side of the flywheel, the magnets would be ar- 


ranged on the outside of the flywheel 


points and on to windings around a soft iron 
core which is also wrapped by the secondary 
windings. At precisely the right moment, the 
points interrupt the primary current, causing 
the magnetic field to collapse through the sec- 
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ondary windings and inducing the secondary 
current to the spark plug. 

Because the magnets in the unit magneto are 
driven by the crankshaft of the engine through 
a gear mechanism, starting is a problem. At 
starting speeds, the magnets in the magneto 
cannot be rotated fast enough to create a prima- 
ry current. To overcome this difficulty, unit 
magnetos have an impulse coupling on their 
shaft which drives the magnets. When the en- 
gine is turned over at starting speed, a catch en- 
gages a coil spring that is wound up in much the 
same manner as those that propel wind-up 
toys. As the shaft rotates further, it releases the 
spring. The spring unwinds rapidly, spinning 
the magnets fast enough to cause the primary 
current to be induced in the primary circuit. 
When the engine starts to run, centrifugal force 
keeps the catch in the impulse coupling from 
engaging the wind-up spring. 


BREAKERLESS IGNITION 


The breakerless system consists of four ma- 
jor components: 

e Ignition winding on alternator stator 

e Trigger module 

e Ignition coil assembly 

e Flywheel-mounted trigger 

The ignition winding is separate from other 
windings on the alternator stator. It functions 
like the magneto winding. The trigger module 
contains three diodes, a resistor, a sensing coil 
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The three legs of the core pass through the magnetic field created by the rotating magnets. In this 
position, the lines of force are concentrated in the left and center core legs and are interlocking the coil 
windings 
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The flywheel has turned to the point where the lines of force of the permanent magnets are being 
withdrawn from the left and center cores and are being attracted by the center and right cores. Since the 
center core is both drawing and attracting the lines of force, the lines are cutting up one side and down 
the other (indicated by the heavy black arrows). The breaker points are now closed and a current is now 


induced in the primary circuit by the lines of force cutting up and down the center core leg 
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With the induced current in the primary windings, a magnetic field is created around the center core leg 
(coil). When the field is created around the center leg, the points are opened and the condenser begins to 


absorb the reverse flow of current 
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When the breaker points are opened, the induced magnetic field collapses. The collapsing of the magnetic 
field induces the secondary current into secondary windings leading to the spark plug 


and magnet and an SCR, a sort of electronic 
switch. The ignition coil assembly includes a ca- 
pacitor and a pulse transformer that serves the 
same purpose as the ignition coil in other sys- 
tems. The flywheel has a projection that trig- 
gers ignition. 

In some applications a 22 ohm, Y watt resis- 
tor has been placed between the key switch and 
theignition coil. This has been added to prevent 
current feedback through a dirty or wet switch. 
This feedback, if not held in check by a resistor, 
can damage the trigger unit. 


Lubrication Systems 
FOUR-STROKE ENGINES 


Most small four stroke engines are lubricated 
by the splash system. All vital moving parts are 
splashed with lubricating oil that is stored in 
the crankcase. The connecting rod bearing gap 
usually has an arm extending down into the 
area in which the oil hes. As the crankshaft 
turns, the arm, commonly called a dipper, 
splashes oil up onto the cylinder walls, crank- 
shaft bearings and camshaft bearings. In some 
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Diagram for a unit type magneto for a single cylinder engine 


Lubrication of a four-stroke engine 


cases, the connecting rod bearing cap screws 
are locked in place by lock plates which double 
as oil dippers. When the lock plate’s tabs are 
bent up beside the cap screws, they extend a lit- 
tle past the tops of the screws and, when they 
enter the oil, they provide a sufficient splash to 
lubricate the engine. 

In larger four stroke engines, a pressure sys- 
tem is used to lubricate the engine. This type of 
lubrication system pumps the oil through spe- 
cial passages in the block and to the compo- 
nents to be lubricated. In some cases, the cam- 
shaft and crankshaft have their center drilled 
so that oil can be pumped through the center 
and to the bearing journals. Most oil pumps in 
small engines are gear types. 

In addition to lubricating the engine, oil in 
four stroke engines has other important func- 
tions. One of those additional functions is to 
help cool the engine. The oil actually absorbs 
heat from high temperature areas and dissi- 
pates it throughout other parts of the engine 
that are not directly exposed to the very high 
temperatures of combustion. 

Oil in the crankcase also functions as a seal- 
er. It helps to seal off the combustion chamber 
(top of the piston) from the crankcase, thus 
maintaining compression which is vital to satis- 
factory engine operation, while at the same 
time lubricating the cylinder walls and piston 
rings. 

Engine oil also keeps harmful bits of dust, 
metal, carbon, or any other material that might 
be present in the crankcase, in suspension. This 
keeps potentially harmful abrasives away from 
vital moving parts. 

Most manufacturers recommend a good 
grade, medium weight detergent oil for their 
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engines. The detergent properties of engine oil 
do not mean that the oil is capable of cleaning 
away dirt or sludge deposits already present in 
the engine. It means that the oil will help fight 
the formation of such deposits. In other words, 
the oil keeps the dirt in suspension. 

A certain amount of combustion leaks past 
the piston rings and into the crankcase. Raw 
gas, carbon, products of combustion, and other 
undesirable material still manage to make their 
way into the lubricating oil. The oil becomes di- 
luted by the gas and loses its cooling properties. 
When 1t is filled with abrasives, it loses its de- 
tergent properties due to chemical reactions, 
constant heat, and pollutants. The oil can then 
actually become harmful to the engine. Thus, 
one can see the need for keeping oil as clean as 
possible by changing it frequently. 


TWO-STROKE ENGINES 


Since the two-stroke engine uses its crank- 
case to compress the air/fuel mixture so that it 
can be forced up into the combustion chamber, 
it cannot also be used as an oil sump. The oil 
would be splashed around and forced up into 
the combustion chamber, resulting in the loss 
of great amounts of lubricating oil while at the 
same time “contaminating” the air/fuel mix- 
ture. In fact the air/fuel mixture would be so 
filled with oil that it would not ignite. 

A two stroke engine is lubricated by mixing 
the lubricating oil in with the fuel. A mixture of 
fuel and lubricating oil is sucked into the crank- 
case and, while it is being compressed by the 
downward movement of the piston, enough oil 
attaches itself to the moving parts of the engine 
to sufficiently lubricate the engine. The rest of 
the oil is burned along with the fuel/air mix- 
ture. As can well be imagined, the mixture ratio 
of fuel and oil is critical to a two stroke engine. 
Too much oil will foul the spark plug and too lit- 
tle oil will not lubricate the engine sufficiently, 
causing excessive wear and possibly engine sei- 
zure. Follow the manufacturer's recommenda- 
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Lubrication of a two-stroke engine 
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tions closely. Most recommend that detergent 
olls not be used in two-stroke engines. 


Governors 


The governor is a control that opens and 
closes the engine throttle to maintain its speed 
when the load on the engine changes. Consider 
an engine which is operating a generator. The 
generator must operate within a very narrow 
speed range in order to provide the stable out- 
put current electrical appliances require. Yet, 
as appliances in the circuit are turned on and 
off, the load on the generator changes, which 
tends to either allow the engine to speed up or 
force it to slow down. 

The governor measures engine speed and re- 
sponds accordingly. As the speed drops, the 
throttle is opened. As speed increases the throt- 
tle is closed. The governor has a “speed droop," 
which means that it does not try to keep the en- 
gine at exactly the same speed, but allows a 
gradual drop in speed as load increases. If a gov- 
ernor has a speed droop of 100 rpm, and is set 
so that the engine runs at 3650 rpm with no 
load, loading the engine will cause the throttle 
to be opened to about the half-way point at 
3600 rpm, and all the way at 3550 rpm. 

The governor is basically just a spring that 
pulls the throttle open while some other force, 
which varies with engine speed, tries to close it. 
The simplest method of providing the closing 
force is the air vane. The vane is hinged at the 
leading edge. When it turns on the hinge, it 
closes the throttle through a simple wire link. 
The vane is housed inside the cooling system, 
directly in the path of cooling air. When engine 
speed increases, air pressure on the vane in- 
creases. At a certain speed, the force on the 
vane is great enough to overcome the tension of 
the spring and begin stretching the spring, clos- 
ing the throttle. The point at which the spring 
has stretched enough to nearly close the throt- 
tle, and keep the engine speed steady without 
any load, is somewhat above the point where 
the vane just begins to stretch the spring. This 
range is the speed droop. It accounts for the fact 
that as load is applied to an engine, it finds a 
slightly lower speed at which it operates. 
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Operation of an air vane governor 
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Operation of a flyweight governor 


The flyweight type governor works very simi- 
larly. Here, the increasing closing force comes 
from hinged weights which spin in a circle, driv- 
en through gearing from the engine's crank- 
shaft. As engine speed increases, centrifugal 
force makes the weights turn outward on their 
hinges and force the throttle closed via a collar 
which the bottoms of the weights work against. 

The spring and flyweights or wind vane are 
connected via a lever which contains various 
holes in which the end of the spring can be in- 
stalled. If the governor is too sensitive (speed 
droop too small), it will hunt back and forth, 
causing the throttle to Jump violently from full 
open to idle position and back. If the governor is 
not sensitive enough (speed drop too great), the 
engine will slow excessively before it adjusts to 
the load. The spring is moved from hole to hole 
in order to change this sensitivity. If the spring 
is hooked near the shaft the lever turns on, a 
small change in force from the flyweights or air 
vane will stretch the spring a great deal, mak- 
ing the governor very sensitive. If the spring is 
hooked to a hole farther away from the pivot 
point of the lever, a large change in engine 
speed will be required to stretch it, making the 
governor slow to respond. The governor speed 
setting is changed by simply stretching the 
spring — pulling the end opposite the point 
where it fits into the lever away from the lever, 
utilizing any of various kinds of mechanical 
linkages. 


Cooling Systems 


Most small engines are cooled directly by the 
outside air because this type of system is much 


less expensive to manufacture, is more easily 
maintained and repaired, and; if the engine is 
operating correctly, is more reliable. This type 
of cooling also saves engine weight, and this is 
an important side benefit, as many small en- 
gines are used to operate hand carried or hand 
propelled machinery. 

Air is a much less efficient coolant than wa- 
ter. It carries much less heat, so that a given 
volume of air will rise to a very high tempera- 
ture without actually carrying away very much 
heat. And, it readily forms stagnant areas 
around solid objects. Water carries a lot of heat 
without much temperature rise; it grips tightly 
to whatever metal object it is cooling, and can 
easily be kept in uniform motion. For thesé rea- 
sons, air cooled engines are not as tolerant of in- 
efficient, heat producing operation. They must 
be kept running at peak efficiency if maximum 
component life is to be realized. 

The biggest key to making air cooling work is 
finning. The parts of the cylinder and cylinder 
head which are exposed to burning gases inside 
are cast in such a way as to very greatly increase 
the metal surface exposed to air. At anumber of 
points, the metal of a cylinder, for example, is 
forced outward from the main structure into a 
thin sheet or fin that may increase the surface 
available to air for cooling as much as ten times. 
While the fins at first might seem to represent 
excess weight, they actually form an integral 
portion of the structure of the engine, increas- 
ing its rigidity, and decreasing the thickness re- 
quired in the main structure. While the outer 
ends of the fins seem to be very far from the 
source of the heat they in fact carry lots of heat 
to the cooling air because metal parts are excel- 
lent heat conductors, moving energy from hot 
to cool portions in a process that is a little like 
the flow of electricity. 

Since the air heats fast and can easily become 
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The illustration shows how, as the one-third of 
energy handled by the engine passes through the 
cylinder walls and fins, the temperature of the 
metal drops from 350 F on the cylinder wallto only 
100 F at the tips of the fins 
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stagnant, forming a blanket near the metal, the 
second secret of air cooling is high velocity. The 
air must be guided in a precise manner around 
every part of the engine coming into contact 
with the burning fuel. This is done by shroud- 
ing the outer edges of the fins where necessary 
with light metal ducts. Use of a very powerful, 
centrifugal fan which slings the air outward 
and through the engine (or draws the air 
through the engine at high speed) ensures that 
there will be enough air moving along all the 
hot parts to break up any stagnant pockets and 
prevent any of the air from being there long 
enough to reach excessively high temperatures. 

Since air cooling is more sensitive than con- 
ventional water cooling systems, always ob- 
serve the following precautions when operating 
any air-cooled engine: 

l. You have to have a sharper eye with air 
cooled engines. Watch for sluggish operation 
and excessive oil consumption that may mean 
things are getting too hot. 

2. Never overload the engine. If the engine 
runs full throttle below governed rpm, it will be 
running short of cooling air, and will usually 
overheat. 

3. Use oil of the proper viscosity. Too low a 
viscosity (or even very dirty oil) will cause ex- 
cess friction and overheating. 

4. Keep all cooling system ducts, shrouds, or 
seals in top shape — replace any that become 
loose or even dented. Replace parts whose fins 
are broken off. 

5. Keep fins clean of dust, oil and debris. 

6. Keep the cooling air blower clean, and 
watch carefully for even partial clogging of the 
air intake screen. If any of the blower's blades 
break off, replace the blower or flywheel. 

7. Some air cooled engines use thermostati- 
cally or throttle controlled air vane to restrict 
cooling air at low temperatures or under light 
loads; make sure it works freely and opens 
when it's supposed to. 

8. Keep the engine in good tune. Lean fuel 
mixtures, late ignition timing, engine knock, or 
any other combustion problem will severely 
overheat the engine. 


Battery 


FLUID LEVEL (EXCEPT MAINTENANCE 
FREE BATTERIES) 


Check the battery electrolyte level at least 
once a month, or more often in hot weather or 
during periods of extended operation. The level 
can be checked through the case on translucent 
polypropylene batteries; the cell caps must be 
removed on other models. The electrolyte level 
in each cell should be kept filled to the spht ring 
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Inside, or the line marked on the outside of the 
case. 

If the level is low, add only distilled water, or 
colorless, odorless drinking water, through the 
opening until the level is correct. Each cell is 
completely separate from the others, so each 
must be checked and filled individually. 

If water is added in freezing weather, the en- 
gine should be operated to allow the water to 
mix with the electrolyte. Otherwise, the battery 
could freeze. 


SPECIFIC GRAVITY (EXCEPT 
MAINTENANCE FREE BATTERIES) 


At least once a year, check the specific gravity 
of the battery. It should be between 1.20 and 
1.26 at room temperature. 

The specific gravity can be checked with the 
use of an hydrometer, an inexpensive instru- 
ment available from many sources, including 
auto parts stores. The hydrometer has a 
squeeze bulb at one end and nozzle at the other. 
Battery electrolyte is sucked into the hydrome- 
ter until the float is lifted from its seat. The spe- 
cific gravity is then read by noting the position 
of the float. Generally, if after charging, the 
specific gravity between any two cells varies 
more than 50 points (0.050), the battery is bad 
and should be replaced. 

It is not possible to check the specific gravity 
in this manner on sealed (maintenance free) 
batteries. Instead, the indicator built into the 
top of the case must be relied on to display any 
signs of battery deterioration. 


Cables and Clamps 


Once a year, the battery terminals and the ca- 
ble clamps should be cleaned. 

1. Loosen the clamps and remove the cables, 
negative cable first. On batteries with posts on 
top, the use of a puller specially made for the 
purpose is recommended. These are inexpen- 
sive, and available in auto parts stores. 

2. Clean the cable clamps and the battery 
terminal with a wire brush, until all corrosion, 
grease, etc. is removed and the metal is shiny. It 
is especially important to clean the inside of the 
clamp thoroughly, since a small deposit of for- 
eign material or oxidation there will prevent a 
sound electrical connection and inhibit either 
starting or charging. Special tools are available 
for cleaning these parts, one type for conven- 
tional batteries and another type for side termi- 
nal batteries. 

3. Before installing the cables, loosen the 
battery hold-down clamp or strap, remove the 
battery and check the battery tray. Clear it of 
any debris, and check it for soundness. Rust 
should be wire brushed away, and the metal 
given a coat of anti-rust paint. Replace the bat- 


tery and tighten the hold-down clamp or strap 
securely, but be careful not to overtighten, 
which will crack the battery case. 

4. After the clamps and terminals are clean, 
install the cables, positive cable first; do not 
hammer on the clamps to install. Tighten the 
clamps securely, but do not distort them. Give 
the clamps and terminals a thin external coat of 
grease after installation, to retard corrosion. 

5. Check the cables at the same time that the 
terminals are cleaned. If the cable insulation is 
cracked or broken, or if the ends are frayed, the 
cable should be replaced with a new cable of the 
same length and gauge. 


Starting Systems 
ELECTRIC STARTERS 


Many small engines utilize direct current 
electric motors for starting purposes. These are 
run off a standard battery, and the entire sys- 
tem is quite similar to ordinary automotive 
equipment of this type, except for its smaller 
size. Direct current motors consist of a station- 
ary coil of wire which is mounted on the inside 
of the housing, and a rotating coil, which is 
mounted on the shaft, and is surrounded by the 
“stator,” or stationary coil. Direct current from 
the battery passes through both coils in series, 
being carried to the “armature” or rotating coil 
through brushes. The brushes are mounted in- 
side the housing and rub against commutator 
rings, which spin with the rotor shaft. The 
brushes are sprung against the rings so they 
stay in constant contact. The most common 
problems with these motors occur when the 
brushes wear and lose their spring tension. 

Some starter motors turn the engine over by 
engaging a pinion — a gear on the end of the 
shaft — with a toothed flywheel. Some starter 
pinions are moved forward into mesh with the 
flywheel through the action of a magnetic sole- 
noid, while others employ the Bendix drive. The 
Bendix type pinion spins forward, against the 
tension of a spring, via the action of spiral cut 
grooves in the armature shaft. When the engine 
starts, the pinion is spun back toward the start- 
er, and then held by the spring. In the solenoid 
design, an overrunning clutch allows the pinion 
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Electric starter with solenoid type engagement 


to spin faster than the starter armature, thus 
keeping the engine from over-speeding it as it 
starts. When operating engines with this type 
of drive, allow the starter to disengage as soon 
as the engine fires to avoid overheating the 
overrunning clutch. In both types, but especial- 
ly the Bendix type, poor engagement may result 
from poor lubrication of the spiral grooves 
which guide the pinion along the armature 
shaft. 

Some electric starters drive through belts 
and double as generators when the engine 
starts. This design incorporates a relay that 
switches the polarity (direction of current flow) 
through the unit when the engine comes up to 
speed. Because of the large amount of torque 
required to turn the engine over, it is important 
to keep the drive belt under proper tension, and 
to replace it if it becomes glazed (which can 
cause it to slip). 


RECOIL STARTERS 


Recoil starters employ a rope or cable wound 
around a pulley, but automatically rewind the 
rope when it is released. The rewind force is 
provided by a large clock type spring which con- 
nects the pulley to the engine housing. When 
the rope is pulled, a cam action engages dogs 
which cause the engine flywheel to turn with 


the pulley. When the engine starts, its motion 
disengages the dogs. 

When working on recoil starters, it is abso- 
lutely necessary to completely release the ten- 
sion of the spring before disassembling the 
unit. If spring tension is released suddenly or 
unexpectedly, the force released is tremendous, 
and is very likely to cause personal injury. 
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The illustration shows how the rewind spring is 
mounted inside the cover on one popular type of 
recoil starter 


Routine Care, Maintenance, 
Storage and Operating 
Precautions 


ROUTINE CARE, MAINTENANCE, 
STORAGE AND OPERATING 
PRECAUTIONS 


Operating Precautions 
GENERAL 


1. Before starting the engine, make sure it is 
full of the proper grade of lubricating oil. Some 
sort of record of the viscosity of the oil in use 
should be kept so that the proper grade may be 
added when necessary and the oil may be 
changed to keep the viscosity in conformance 
with recommendations for the outside air tem- 
perature range that is prevalent. If the engine is 
run in hot weather with an oil of too low a vis- 
cosity in the crankcase, very serious damage 
can result. The same sort of damage (from over- 
heating) can occur if the oil level is too low. Re- 
member that all engines must consume some 
oil to run properly and that, even if the engine 
is in continuous service, it should be stopped ev- 
ery few hours for an oil level check, and the 
crankcase refilled. 

In the case of 2-stroke engines, a recom- 
mended 2-stroke oil must be used, and it must 
be mixed in the proportions recommended for 
that engine by the manufacturer. If several 2- 
strokes using different fuel mixes are in use at 
the same location, each fuel container should be 
marked so that only the mix recommended for 
each engine is used in it. Do not simply use a 
pre-mixed batch of fuel — there is no standard 
mix. Make sure what you're using is in the ex- 
act proportion recommended by the manufac- 
turer. Also, fuel and oil must be uniformly 
mixed. Usually, this is done by filling the con- 
tainer about 25% of the way with gas, pouring 
in the oil, and then completing the filling job. 
After this, the container should be shaken vig- 
orously with the cap applied tightly to complete 
the mixing process. When using fuel that has 
been setting for several weeks, shake up the can 


before refilling the engine fuel tank to ensure 
uniform mixing. 

2. Check that all cooling system air inlets are 
clear before starting the engine, and check occa- 
sionally to make sure nothing has clogged the 
air intake, especially if a screen is used. Check 
the condition of fins, fan blades, and thermo- 
static airflow controls as described above in the 
description of air cooling systems, periodically. 

3. Watch the engine during operation to en- 
sure it is running smoothly at governed speed. 
If operation is sluggish, stop it immediately and 
check for possible overloading, overheating, or 
lack of oil or two stroke lubrication. If the en- 
gine lacks power and overheats, check fuel air 
mixture adjustments (especially on 2-stroke 
engines) and ignition timing. 

4. Check for exhaust smoke during opera- 
tion. If the engine smokes, check first for exces- 
sive oil consumption. If this is not due to run- 
ning too hot or with the crankcase too full, the 
crankcase breather or engine must be repaired. 
Smoke can also occur due to a very rich mix- 
ture. If necessary, service the air cleaner and 
check for any restrictions in the air intake. 
Make sure the choke is fuliy opened if it is a 
manual design, and that it 1s opening properly if 
it is an automatic design. Adjust the carburetor 
mixture, if necessary. Smoke may also accom- 
pany severe engine knock due to very advanced 
ignition timing. Check the timing if there is 
knock. 

5. Make sure to use only clean, fresh fuel. 
Fuel can begin deteriorating only a month after 
it is purchased. Fuel containing water or rust or 
other dirt should be discarded. Use leaded or 
unleaded fuel as per manufacturer’s recom- 
mendations. Make sure the fuel also meets oc- 
tane requirements. 

6. Set the throttle only slightly above idle in 
starting (unless this conflicts with specific rec- 
ommendations for starting), and idle the engine 
for several minutes before putting it to work. 
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This will allow oil to work. This will allow oil to 
become thin enough to reach all moving parts 
of the engine before they begin carrying too 
much load. It's also a good idea to idle the en- 
gine for a minute or two before shutdown, to 
cool the hottest parts more gradually. 

7. Make sure the engine remains tightly 
mounted, as vibration can severely damage the 
engine or other parts, or cause potentially dan- 
gerous mechanical damage. 


SAFETY PRECAUTIONS 


1. Never refuel the engine unless it is 
stopped. Hot exhaust system parts or an electri- 
cal spark could ignite the fuel. Also, avoid spill- 
age of fuel, especially when the engine is hot. If 
fuel spills, make sure it is completely removed 
before starting the engine. Check the engine oc- 
casionally for fuel leaks and repair them imme- 
diately. Also, keep ignition high tension wiring 
in top shape. Brittle insulation can crack, caus- 
ing a spark which could ignite spilled fuel. 

2. Keep all sources of ignition away from bat- 
teries, especially when they are being rapidly 
charged or caps are off. When installing jumper 
cables between batteries, remove caps and place 
a rag over open vent holes. Make positive con- 
nections first (make sure you connect positive 
to positive); make negative connections by first 
connecting the cable to the negative side of the 
good battery, and making the final connection 
to a bare spot on the frame of the piece of equip- 
ment with the dead battery. 

3. Be careful not to come in contact with out- 
put terminals on an electric generator, which 
are often located externally. Remember that 
metal tools are excellent conductors, and that 
they too must be kept away from electrical ter- 
minals. Even if you do not become exposed to 
electrical shock via tools, they can serve as a 
conductor and become hot enough to cause seri- 
ous burns. This can happen if they touch posi- 
tive and negative terminals of a battery. 

Many electric generators are used only in 
case of a failure in commercial power. In these 
cases, they are often connected into a circuit 
through a transfer switch. Remember that the 
transfer switch is energized even when the gen- 
erator is not running. Remember, too, that the 
output terminals of a generator are hot once 
the generator is running and electrically excited 
— it does not need to be carrying a load. 

4. Make sure that exhaust gases are properly 
vented. If you are working near an engine 
which is enclosed, leaks in the exhaust system 
can prove dangerous even when the bulk of the 
exhaust is being carried to the outside air. 

5. If your small engine is utilized in a marine 
engine compartment, remember that the com- 
partment must be thoroughly aired out before 


starting the engine, or explosion of accumulat- 
ed fumes may result. 

6. Remember that many pieces of equipment 
driven by small engines are too heavy to be safe- 
ly carried by a single person. Often, even 
though the total weight may be within reason- 
able limits, you may strain yourself because of 
the difficulty of handling the unit’s bulk. Get 
help! 

7. Keep the operating area clean. It should be 
wiped clean of fluids which could catch fire, and 
kept free of debris which might be drawn into a 
fan or blower and thrown out at high speed. 
This, of course, includes removing debris from 
a lawn which is to be moved with a rotary mow- 
er or blown clean by a rotary blower. 

8. When working on any engine driven acces- 
sory, disconnect the spark plug wire to avoid 
possible accidental starting of the motor if it 
should be turned over. 

9. Keep all safety guards tightly in place, and 
replace them should they become damaged. Al- 
ways be fully aware of all moving parts and the 
possibility of coming into contact with them 
even if guards are in place. 

10. Keep governors in good operating condi- 
tion, and do not reset for a speed higher than 
the recommendations of the manufacturer of 
the equipment. 

11. Periodically tighten mounting bolts of 
both the engine and any machinery driven off 
it, especially that which turns at crankshaft 
rpm, such as rotary blades. 


HOT AND COLD WEATHER OPERATION 


There are a few things that must be done 
when a small engine is to be operated in hot or 
cold weather, that is, when temperatures are ei- 
ther below 30°F ( — 1°C), or above 75°F (24°C). 


Hot Weather 


1. Keep the cooling fins of the engine block 
clean and free of all obstructions. Remove all 
dirt, built up oil and grease, flaking paint and 
grass. 

2. Air should be able to flow to and from the 
engine with no obstructions. Keep all fairing 
and cover openings free from obstructions. 

3. During hot weather service, heavier 
weight oil should be used in the crankcase. Fol- 
low the manufacturer’s recommendations as to 
the heaviest weight oil allowed in the 
crankcase. 

4. Check the oil level each time the fuel tank 
is filled. An engine will use more oil in extreme- 
ly hot weather. 

5. Check the battery water level more fre- 
quently since, in hot weather, the water in the 
battery will evaporate more quickly. 
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6. Beon the lookout for vapor lock, which oc- 
curs within the carburetor. 

7. Use regular grade gasoline rather than 
premium. 

8. Use unleaded gasoline if possible. 

9. The most important thing to remember is 
to keep the engine as clean as possible. Blow it 
off with compressed air or wash it as often as 
possible. 

WARNING: Wash the engine only after it 

has had sufficient time to cool down to ambi- 

ent temperatures. Avoid getting water in or 
even near the carburetor intake opening. 


Cold Weather 


1. Alightweight oil should be installed in the 
crankcase when operating in cold weather. 
Consult the manufacturer's recommendations. 

2. If the engine is filled with summer weight 
oil, the engine should be moved to a warm — 
above 60°F (16°C) — location and allowed to 
reach ambient temperature before starting. 
This is because a heavy summer weight oil will 
be even thicker at cold temperatures. So thick, 
in fact, that it will be unable to sufficiently lu- 
bricate the engine when it is first started and 
running. Damage could occur due to lack of 
lubrication. 

3. Change the oil only after the engine has 
been operated long enough for operating tem- 
peratures to have been reached. Change the oil 
while the engine is still hot. 

4. Use fresh gasoline. Fill the gas tank daily 
to prevent the formation of condensation in the 
tank and fuel lines. 

5. Keep the battery in a fully charged condi- 
tion, since cold weather infringes upon a bat- 
tery's maximum current output capabilities. 

6. If the engine is run only for short periods 
of time, have the battery charged every so often 
to ensure maximum power output when it is 
needed most. 


Routine Maintenance 


Care of a small engine is divided into the fol- 
lowing five categories: lubrication; filter ser- 
vice; tune-up; carburetor overhaul and fuel 
pump repair/replacement; combustion cham- 
ber deposit removal and valve repair; complete 
overhaul. Routine maintenance consists of the 
first three categories. These are described 
below. 


Lubrication 


This category includes simple replenishment 
of lost fluids, and, in part, is the responsibility 
of the operator. Operators must be aware of not 
only the need to run the engine only when it is 
adequately lubricated, but of the need to cease 
operation and perform required maintenance, 


even if the actual work is done by a mechanic. 

Before starting the engine, fill the crankcase 
and the air cleaner with the proper oil and fill 
the gasoline tank. Never try to fill the fuel tank 
of an engine that is running, and if the engine is 
still hot from running, allow it to cool down be- 
fore refuel 
ing it. 

Use a good grade, clean, fresh, lead free or 
leaded regular grade automotive gasoline. The 
use of highly leaded gasoline (high octane) 
should be avoided, as it causes deposits on the 
valves and valve seats, spark plugs, and the cyl- 
inder head, thus shortening engine life. 

Any high quality detergent oil having the 
American Petroleum Institute classification 
“For Service SG" can be used. Detergent oils 
keep the engine cleaner by retarding the forma- 
tion of gum and varnish deposits. Do not use 
any oil additives. In the summer — above 40°F 
(4°C) — use SAE 30 weight oil. If that is not 
available, use SAE 10W-30 or SAE 10W-40 
weight oil. In the winter — under 40°F (4°C) — 
use SAE 5W-20 or SAE 5W-30 weight oil. If nei- 
ther of these is available, use SAE 10W or SAE 
10W-30 weight oil. If the engine is operated in 
ambient temperatures that are below 0°F 
( — 18°C), use SAE 10W or SAE 10W-30 weight 
oil diluted 10% with kerosene. 

The oil should be changed after each 25 hours 
of service or engine operation, and more often 
under dirty or dusty operating conditions, or as 
the manufacturer specifies. In normal running 
of any engine, small particles of metal from the 
cylinder walls, pistons and bearings will gradu- 
ally work into the oil. Dust particles from the 
air also get into the oil. If the oil is not changed 
regularly, these foreign particles cause in- 
creased friction and a grinding action which 
shorten the life of the engine. Fresh oil also as- 
sists in cooling the engine, for old oil gradually 
becomes thick and cannot dissipate the heat 
fast enough. Oil oil will also gradually lose its 
lubrication properties. 

In 2-stroke engines, lubrication consists of 
ensuring the engine runs on a mix of fuel and 
oil which is in the proper proportion, and that 
the oil used meets the specifications of the man- 
ufacturer. Since running a 2-stroke engine on 
straight gasoline or an improper mix is very 
much like operating a four stroke engine with- 
out oil, it must be seen that proper preparation 
of fuel/oil mix is literally a life and death matter 
for the engine — failure to provide the proper 
mix may result in immediate engine failure. Al- 
ways observe the following points: 

1. Use an oil specifically designed for 2- 
stroke engines, and of the viscosity recom- 
mended by the manufacturer. The wrong oil 
may solidify in many different parts of the en- 
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gine, may leave ash deposits in the combustion 
chamber, or foul the spark plug. Don’t forget 
that the oil must not only lubricate well, but 
burn well. 

2. Measure the oil accurately into the fuel 
container in the exact proportion recommend- 
ed. Mix thoroughly according to the directions 
on the can (see ‘‘2-Stroke Lubrication” above). 
Do not simply use a standard, pre-mixed fuel 
unless you can determine that it is in the cor- 
rect proportion. Where engines requiring dif- 
ferent mixes are used at a common site, label 
fuel cans with the fuel/oil mixture ratio 
contained. 

3. Remember that available lubrication in a 
2-stroke also depends on fuel/air ration. En- 
sure that carburetors are properly adjusted, 
and that there are no air leaks so that sufficient 
lubrication will always be available. Watch, too, 
for clogged air cleaners, partially closed chokes, 
or too rich an adjustment, as these will lead to 
plug fouling. Correct immediately any condi- 
tions causing 4-cycling or misfire, as gasoline 
may dilute oil lubing pistons and rings under 
these conditions. 


Filter Service 


Air filter service is usually performed at the 
time of oil change, but may be performed at a 
longer interval — check specific recommenda- 
tons. The air cleaner must be serviced much 
more frequently if the engine is operated in 
dusty conditions. Check specific recommenda- 
tions here, also. 

Oil type air cleaners require draining of old 
oil; a thorough cleaning of oil bowl and element 
with solvent; oiling of the element; and refilling 
of bowl to the specified level with new oil of the 
type used in the engine. 

Most dry element air cleaners require that 
the element be replaced — they usually cannot 
be cleaned with compressed air. Some also em- 
ploy a swirl chamber to remove large dust parti- 
cles before they reach the main element. This 
chamber must be thoroughly cleaned out and, 
in some cases, a dust catching bowl must be 
emptied and cleaned. 

Other types of dry element type air cleaners 
may require cleaning in soap and water, thor- 
ough drying and, in some cases, oiling. 

Fuel sediment bowls and strainers, or filters 
are used on many engines to ensure that the 
use of dirty fuel or the entrance of dirt into the 
gas tank will not cause dirt to get into the car- 
buretor. Since only dirt that enters with the 
fuel or works its way into the tank reaches the 
filter, it should be obvious that the first step in 
fuel filter maintenance 1s the use of clean gas, 
and the second, proper maintenance of the tank 
filler cap and gasket. The filter is usually ser- 


viced at the same time the oil is changed or at 
twice that interval. Fuel tank valves are turned 
off, and the bowl or filter housing is removed 
and cleaned. Strainers are cleaned in solvent 
and dried, and pleated paper type elements are 
replaced. 

Oil filters are replaced at every oil change or 
every other change — consult specific recom- 
mendations. Throw-away type filters usually 
require the use of a strap wrench for ready re- 
moval. Wipe the filter base clean, lubricate the 
seal on the filter with clean oil, and tighten only 
by hand, or the amount specified on the filter. 
In the case of cartridge type filters, clean the 
housing with solvent and dry. Make sure to re- 
place seals both at the filter base and around 
the mounting bolt, as applicable. 

Filters deserve the same consistency of atten- 
tion to recommended service intervals as oil 
changes. Oil change intervals are determined 
by the ability of the filter to prolong the life of 
the oil directly in mind. If the filter is allowed to 
accumulate dirt to the point where it bypasses 
due to loss of oil pressure, the oil will be subject- 
ed to a much greater than normal amount of 
material to keep in suspension. This shortens 
the potential life of the oil drastically, greatly 
increases the changes of clogging engine oil pas- 
sages, and may allow abrasive particles large 
enough to be trapped between moving parts to 
circulate with the oil. Remember, too, that op- 
eration in dusty areas can cause a filter to be- 
come clogged and by-passed very quickly. Fol- 
low manufacturer's recommendations for more 
frequent changes under these conditions. 


Tune-Up 


The following list of procedures is rather ex- 
tensive for a simple tune-up. Normally one 
would just check the condition of the spark 
plug, points, condenser, and wiring, make the 
necessary adjustments to these components 
and the carburetor, maybe change the oil, and 
service the carburetor if needed. 

However if the following is performed, you 
will either be sure that the engine 1s function- 
ing properly or you will know what major re- 
pairs should be made. In other words the en- 
gine is going to run well or you will find the 
cause of any problems. 

1. Remove the air cleaner and check for the 
proper servicing. 

2. Check the oil level and drain the crank- 
case. Clean the fuel tank and lines if separate 
from the carburetor. 

3. Remove the blower housing and inspect 
the rope, rewind assembly and starter clutch of 
the starter mechanism. Thoroughly clean the 
cooling fins with compressed air, if possible, 
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and check that all control flaps operate freely. 

4. Spin the flywheel to check compression. It 
should be spun in the direction opposite to nor- 
mal rotation, and as rapidly as possible. A sharp 
rebound indicates good compression. 4-stroke 
engines may also be checked with a compres- 
sion gauge in place of the spark plug — consult 
manufacturer's specifications in the individual 
repair section. 

5. Remove the carburetor and disassemble 
and inspect it for wear or damage. Wash it in 
solvent, replace parts as necessary, and assem- 
ble. Set the initial adjustments. 

6. Inspect the crossover tube or the intake el- 
bow for damaged gaskets. 

7. Check the governor blade, linkage, and 
spring for damage or wear; if it is mechanical, 
check the linkage adjustment. 

8. Remove the flywheel and check for seal 
leakage, both on the flywheel and power take 
off sides. Check the flywheel key for wear and 
damage. 

9. Remove the breaker cover and check for 
proper sealing. 

10. Inspect the breaker points and condenser. 
Replace or clean and adjust them. Check the 
plunger or the cam. Lubricate the cam follower. 

11. Check the coil and inspect all wires for 
breaks or damaged insulation. Be sure the lead 
wires do not touch the flywheel. Check the stop 
switch and the lead. 

12. Replace the breaker cover, using sealer 
where the wires enter. 

13. Install the flywheel and time the ignition 
if necessary. Set the air gap and check for igni- 
tion spark. 

14. Remove the cylinder head, check the gas- 
ket, remove the spark plug, clean off the car- 
bon, and inspect the valves for proper seating. 

15. Replace the cylinder head, using a new 
gasket, torque it to the proper specification, and 
set the spark plug gap or replace the plug if 
necessary. 

16. Replace the oil and fuel and check the 
muffler for restrictions or damage. 

17. Adjust the remote control linkage and ca- 
ble, if used, for correct operation. 

18. Service the air cleaner and check the gas- 
kets and element for damage. 

19. Run the engine and adjust the idle mix- 
ture and high speed mixture of the carburetor. 


Storage 


If an engine is to be out of service for more 
than 30 days, the following steps should be 
performed: 

1. Run the engine for 5-10 minutes until itis 
thoroughly warmed up to normal operating 
temperatures. 

2. Turn off the fuel supply while the engine 
is still running, and continue running it until 


the engine stops from lack of fuel. This proce- 
dure removes all fuel from the carburetor. 

3. Drain the oil from the crankcase while the 
engine is still warm. 

4. Fill the crankcase with clean oil and tag 
the engine to indicate what weight oil was 
installed. 

5. Remove the spark plug and squirt about 
an ounce of oil into the cylinder. Turn the en- 
gine over a few times to coat the cylinder walls, 
the top of the piston, and the head with a pro- 
tective coating of oil. Reinstall the spark plug 
and tighten it to the proper torque. 

6. Clean or replace the air cleaner. Refer to 
the manufacturer's recommendations. 

7. Clean the governor linkage, making sure 
that it is in good working order and oiling all 
joints. 

8. Plug the exhaust outlet and the fuel inlet 
openings. Use clean, lintless rags. 

9. Remove the battery and store it in a cool 
place where there 1s no danger of freezing. Do 
not store any wet cell battery directly in contact 
with the ground or cement floor, as it will estab- 
lish a ground and discharge itself. A completely 
discharged battery can never be brought back 
to its original output capacity. Store the battery 
on a work bench or on blocks of wood on the 
floor. 

10. Wipe off or wash the engine. Wash only af- 
ter the engine has had time to cool down to am- 
bient temperature and avoid getting water in 
the carburetor intake port. 

11. Coat all parts that might rust with a light 
coating of oil. Paint all non-operating parts 
with a rust inhibiting paint. 

12. Provide the entire unit with a suitable 
covering. Plastic is good where the application 
and removal of sunlight will not promote the 
formation of condensation under the plastic 
covering. If this is the case, use a covering that 
is able to “breathe,” such as a canvas. 


TROUBLESHOOTING THE SMALL 
ENGINE 


How To Go About It 


Start with the simplest, most obvious causes 
first — many engine mechanics and operators 
have difficulty identifying trouble because they 
start out assuming everything that is obvious 
has already been checked. Check to see that 
there is fuel in the tank, and that it 1s clean, 
that the tank 1s properly vented, and that the 
fuel filter or sediment bowl is not full of dirt. 
Check to see that the spark plug wire is con- 
nected and that the spark plug is not fouled. If 
the cause of the trouble is not immediately ob- 
vious, use your basic knowledge of how the en- 
gine works. For example, if the engine runs fine 
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but is very hard to start, you might conclude 
that the choke does not close, since its function 
is confined, mainly, to engine starting. 

The guide below will point out many possible 
causes of the most basic problems. Find the 
"PROBLEM" which matches the engine's be- 
havior, and then check out the possibilities list- 
ed under “CAUSES AND REMEDIES." Refer 
to the manufacturer's section which pertains to 
your engine, if necessary, in making repairs. 


Troubleshooting Guide 


PROBLEM: The engine does not start or is 
hard to start. 
CAUSES AND REMEDIES: 

1. The fuel tank is empty. 

2. The fuel shut-off valve 1s closed; open it. 

3. The fuel line is clogged. Remove the fuel 
line and clean it. Clean the carburetor, if 
necessary. 

4. The fuel tank is not vented properly. 
Check the fuel tank cap vent to see if it is open. 

9. There is water in the fuel supply. Drain 
the tank, clean the fuel lines and the carbure- 
tor, and dry the spark plug. Fill the tank with 
fresh fuel. Check the fuel supply before pouring 
it into the engine's fuel tank. Chances are it 
might be the source of the water. 

6. The engine is over-choked. Open the 
choke and throttle wide on manual choke en- 
gines. On engines with automatic chokes, close 
the throttle. Then, turn the engine over with 
several pulls of the starter rope. If engine does 
not start, set throttle to just above idle, close 
choke again, and again attempt to start the en- 
gine. If one or two pulls does not make engine 
fire, try cranking with the choke closed only 
half way. If engine still fails to start, remove the 
spark plug and dry it, and spin the engine over 
several times to clean excess fuel out of the en- 
gine. Replace the spark plug and perform the 
normal starting procedure. Over-choking is 
most often due to continued cranking with the 
choke fully shut. 

7. 'The carburetor is improperly adjusted; ad- 
just it to the standard recommended prelimi- 
nary settings. See the carburetor section. 

8. Magneto wiring is loose or defective. 
Check the magneto wiring for shorts or 
grounds and repair it, if necessary. 

9. No spark. Check for spark, and if there is 
none, check and, if necessary, replace the con- 
tact points, and set contact gap and timing. If 
there is still no spark, replace further magneto 
parts (especially coil and high tension wire) as 
necessary. 

10. The spark plug is fouled. Remove, clean, 
and regap the spark plug. 

11. The spark plug is damaged (cracked por- 
celain, bent electrodes etc.). Replace the spark 


plug. 


12. Compression is poor. The head is loose or 
the gasket is leaking. Sticking or burned valves 
or worn piston rings could also be the cause. In 
any case, the engine will have to be disassem- 
bled and the cause of the problem corrected. 
PROBLEM: The engine misses under load (if a 
two-stroke, it may “four-cycle.””) 

CAUSES AND REMEDIES: 

1. The spark plug is fouled. Remove, clean, 
and regap the spark plug. 

2. The spark plug is damaged. Replace the 
spark plug. 

3. The spark plug is improperly gapped. 
Regap the spark plug to the proper gap. 

4, The breaker points are pitted or improper- 
ly gapped. Replace the points, or set the gap. 

5. The breaker point’s breaker arm is slug- 
gish. Clean and lubricate it. 

6. The condenser is faulty. Replace it. 

7. The carburetor is not adjusted properly. 
Adjust it. 

8. The fuel system is partly clogged, or the 
fuel shut-off valve is partly closed. Open the 
valve and check the fuel filter/strainer, tank, 
lines, and carburetor for dirt. Clean all parts as 
necessary. 

9. If the engine is a two-stroke, the exhaust 
ports may be clogged. Remove the exhaust 
manifold and inspect the ports. If they are 
clogged with carbon, clean them with a soft tool 
such as a wooden stick. Check also for bad 
crankshaft seals. 

10. The valves are not adjusted properly. Ad- 
just the valve clearance. 

11. The valve springs are weak. Replace them. 
PROBLEM: The engine knocks. 

CAUSES AND REMEDIES: 

1. The magneto is not timed correctly. Time 
the magneto. 

2. The carburetor is not properly adjusted 
(may be too lean). Adjust the carburetor for 
best mixture. 

3. The engine has overheated. Stop the en- 
gine and find the cause of overheating. 

4. Carbon has built up in the combustion 
chamber, resulting in retention of excess heat 
and an increase in compression which causes 
pre-ignition. Remove the cylinder head, and re- 
move the carbon from the head and the top of 
the piston. 

5. The connecting rod is loose or worn. Re- 
place it. 

6. The flywheel is loose. Check the flywheel 
key and keyway and the end of the crankshaft. 
Replace any worn parts. Tighten the flywheel 
nut to the specified torque. 

7. The cylinder is worn. Rebuild/replace 
parts as necessary. 

PROBLEM: The engine vibrates excessively. 
CAUSES AND REMEDIES: 
1. The engine is not mounted securely to the 
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equipment that it operates. Tighten any loose 
mounting bolts. 

2. The equipment that the engine operates is 
not balanced. Check the equipment. 

3. The crankshaft is bent. Replace the 
crankshaft. 

4. The counter balance shaft is improperly 
timed (recent re-assembly) or broken. Disas- 
semble the crankcase, inspect, and replace or 
repair parts as necessary. 

PROBLEM: The engine lacks power. 


CAUSES AND REMEDIES: 

1. The choke is partially closed. Open the 
choke. 

2. The carburetor is not adjusted correctly. 
Adjust it. 

3. The ignition is not timed correctly. Time 
the ignition. 

4. There is a lack of lubrication or not 
enough oil in the crankcase. Fill the crankcase 
to the correct level. 

9. The air cleaner is fouled. Clean it. 

6. The valves are not sealing. Do a valve job. 

7. Ring seal is poor. Repair/replace rings, pis- 
ton, or cylinder/cylinder liner. 

8. If the engine is a two stroke, the exhaust 
ports may be clogged with carbon. Remove the 
exhaust manifold and inspect. Clean with a soft 
instrument such as a wooden stick, if dirty. 
Ports may clog frequently if the carburetor 
mixture 1s adjusted too rich, or if there 1s exces- 
sive oil or oil of the wrong type in the fuel. 
PROBLEM: The engine operates erratically, 
surges, and runs unevenly. 


CAUSES AND REMEDIES: 

1. The fuel line is clogged. Unclog it. 

2. The fuel tank cap vent is clogged. Open 
the vent hole. 

3. There is water in the fuel. Drain the tank, 
the carburetor, and the fuel lines and refill with 
fresh gasoline. 

4. The fuel pump is faulty. Check the opera- 
tion of the fuel pump if so equipped. 

9. The governor is improperly set or parts 
are sticking or binding. Set the governor and 
check for binding parts and cor 
rect them. 

6. The carburetor is not adjusted properly. 
Adjust it. 

PROBLEM: Engine overheats. 


CAUSES AND REMEDIES: 

1. The ignition is not timed properly. Time 
the engine's ignition. 

2. The fuel mixture is too lean. Adjust the 
carburetor. 

3. The air intake screen or cooling fins are 
clogged. Clean away any obstructions. 

4. The engine is being operated without the 


blower housing or shrouds in place. Install the 
blower housing and shrouds. 

5. The engine is operating under an exces- 
sive load. Reduce the load and check associated 
equipment. 

6. The oil levelis too high. Check the oil level 
and drain some out if necessary. 

7. There is not enough oil in the crankcase. 
Check the oil level and adjust accordingly. 

8. The oil in the crankcase is of too low a vis- 
cosity or is excessively contaminated with fuel 
(four stroke). If the engine is a two-stroke, 
check for adequate fuel/oil mix — oil must be 
mixed with the fuel in proper proportions and 
be fully mixed. Check condition of crankcase oil 
(four-stroke) and if it appears very dirty, or 
there is doubt about proper viscosity, replace it. 

9. The valve tappet clearance is too close. Ad- 
just the valves to the proper specification. 

10. Carbon has built up in the combustion 
chamber. Remove the cylinder and clean the 
head and piston of all carbon. 

11. Àn improper amount of oil 1s mixed with 
the fuel (two stroke engines only). Drain the 
fuel tank and fill with correct mixture. 
PROBLEM: The crankcase breather is passing 
oil (four stroke engines only). 

CAUSES AND REMEDIES: 

1. The crankcase is substantially over-filled 
with oil. Check oil level several minutes after 
engine has stopped. Wipe the dipstick clean be- 
fore checking the level. If the crankcase is too 
full, drain oil as necessary until oil level is at or 
slightly below the upper mark. 

2. The engine is being operated at two high 
rpm. Slow it down by adjusting the governor. 

3. The oil fill cap or gasket is missing or dam- 
aged. Install a new cap and gasket and tighten it 
securely. 

4. The breather mechanism is damaged. Re- 
place the reed plate assembly. 

9. The breather mechanism is dirty. Re- 
move, clean, and replace it. 

6. The drain hole in the breather is clogged. 
Clean the breather assembly and open the hole. 

7. 'The piston ring gaps are aligned. Disas- 
semble the engine and offset the ring gaps 90 
degrees from each other. 

8. The breather is loose or the gaskets are 
leaking. Tighten the breather to the crankcase. 

9. The rings are not seated properly or they 
are worn. Install new rings. 

PROBLEM: The engine backfires. 
CAUSES AND REMEDIES: 

1. The carburetor is adjusted so the air/fuel 
mixture is too lean. Adjust the carburetor. 

2. The ignition is not timed correctly. Time 
the engine. 

3. The valves are sticking. Do a valve job. 


Briggs & Stratton 
2 to 5 Hp 


ENGINE IDENTIFICATION 


The Briggs & Stratton model designation 
system consists of up to a six digit number. It is 
possible to determine most of the important 
mechanical features of the engine by merely 
knowing the model number. An explanation of 
what each number means is given below. 

1. The first one or two digits indicate the cu- 
bic inch displacement (cid). 


2. The first digit after the displacement indi- 
cates the basic design series, relating to cylinder 
construction, ignition and general 
configuration. 

3. The second digit after the displacement in- 
dicates the position of the crankshaft and the 
type of carburetor the engine has. 

4. The third digit after the displacement in- 
dicates the type of bearings and whether or not 
the engine is equipped with a reduction gear or 
auxiliary drive. 


Briggs and Stratton Model Numbering System 


First Second Third Fourth 
Digit Digit Digit Digit 
After After After After 
Displacement Displacement Displacement Dispiacemsnt 
Crankshaft, Bearings, 
Cubic inch Basic Carburetor Reduction Gears 
Displacement Design Series Governor & Auxiliary Drives Type of Starter 
6 0 0- O-Plain Bearing 0-Without Starter 
8 1 1-Horizontal 1-Flange Mounting 1-Rope Starter 
9 2 Vacu-Jet Plain Bearing 
10 3 2-Horizontal 2-Ball Bearing 2-Rewind Starter 
13 4 Pulsa-Jet 
14 5 3-Horizontal ( Pneumatic 3-Flange Mounting 3-Electric-110 Volt, 
17 6 Flo-Jet Governor ) Ball Bearing Gear Drive 
19 7 4-Horizontal ( Mechanical ) 4- 4-Elec. Starter- 
20 8 Flo-Jet Governor / Generator-12 Volt, 
23 9 Belt Drive 
24 5-Vertical 5-Gear Reduction 5-Electric Starter 
30 Vacu-Jet (6 to 1) Only-12 Volt, 
32 Gear Drive 
6- 6-Gear Reduction 6-Wind-up Starter 
(6 to 1) 
Reverse Rotation 
7-Vertical 7- 7-Electric Starter, 
Flo-Jet 12 Volt Gear Drive, 
with Alternator 
8- 8-Auxiliary Drive 8-Vertical-pull Starter 
Perpendicular to 
Crankshaft 
9- Vertical 9-Auxiliary Drive 
Pulsa-Jet Parallel to 


Crankshaft 
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General Engine Specifications 


Horsepower o / [ j ES 


Bore Size 
Model (in.) 


Aluminum Engines 


6B 60000 2.375 2 
8B, 80000, 82000 2.375 3 
92000 2.5625 8:5 
100000 2:5 4 
110000, 111000. 2.7812 4 
111,200 
130000 2.5625 5 
Cast Iron Engines 
5,00 2.000 2 
8 2.250 3 
9 2.250 3:5 
14 2.625 5 


5. The last digit indicates the type of starter. 
The model identification plate is usually located 
on the air baffle surrounding the cylinder. 


MAINTENANCE 


Air Cleaners 


A properly serviced air cleaner protects the 
engine from dust particles that are in the air. 

When servicing an air cleaner, check the air 
cleaner mounting and gaskets for worn or dam- 
aged mating surfaces. Replace any worn or 
damaged parts to prevent dirt and dust from 
entering the engine through openings caused 
by improper sealing. Straighten or replace any 
bent mounting studs. 


SERVICING 
Oll/Foam Air Cleaners 


Clean and re-oil the air cleaner element every 
25 hours of operation under normal operating 
conditions. The capacity of the oil/foam air 
cleaner is adequate for a full season's use with- 
out cleaning. Under very dusty conditions, 
clean the air cleaner every few hours of 
operation. 

The oil/foam air cleaner is serviced in the fol- 
lowing manner: 

1. Remove the screw that holds the halves of 
the air cleaner shell together and retains it to 
the carburetor. 

2. Remove the air cleaner carefully to pre- 
vent dirt from entering the carburetor. 

3. Take the air cleaner apart (split the two 
halves). 


QEP- WING NUT 


SEE - ~ 
> 


Oil foam air cleaner 


SCREW ASSEMBLE ONE 
I OF THESE 
LOW POINTS 

TOWARDS 


NS 
Ë 
COVER NARROW 
© \ EDGE OF 
\ ELEMENT 


ASSEMBLE ELEMENT 
SO LIP EXTENOS OVER _ 
EDGE OF AIR CLEANER 

BODY 


LIP WILL FORM 
PROTECTIVE SEAL 
WHEN COVER IS 
ASSEMBLED 


— ] 
v d 

A 

x 


VR 
Sch 


ELEMENT 


Oil foam air cleaner 


4. Wash the foam in kerosene or liquid deter- 
gent and water to remove the dirt. 

5. Wrap the foam in a clean cloth and 
squeeze it dry. 

6. Saturate the foam in clean engine oil and 
squeeze it to remove the excess oil. 

7. Assemble the air cleaner and fasten it to 
the carburetor with the attaching screw. 


OI Bath Air Cleaner 


Pour the old oil out of the bowl. Wash the ele- 
ment thoroughly in solvent and squeeze it dry. 
Clean the bowl and refill it with the same type 
of oil used in the crankcase. 


Dry Element Alr Cleaner 


Remove the element of the ar cleaner and 
tap (top and bottom) it on a flat surface or wash 
1t in non-sudsing detergent and flush it from 
the inside until the water coming out is clear. 
After washing, air dry the element thoroughly 
before reinstalling it on the engine. NEVER 
OIL A DRY ELEMENT. 


Heavy Duty Air Cleaner 


Clean and re-oil the foam pre-cleaner at three 
month intervals or every 25 hours, whichever 
comes first. 

Clean the paper element every year or 100 
hours, whichever comes first. Use the dry ele- 
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Briggs and Stratton heavy duty air cleaner 


ment procedure for cleaning the paper element 
of the heavy duty air cleaner. 
Use the oil foam cleaning procedure to clean 
the foam sleeve of the heavy duty air cleaner. 
If the engine is operated under very dusty 
conditions, clean the air cleaner more often. 


Lubrication 
OIL AND FUEL RECOMMENDATIONS 


Briggs & Stratton recommends unleaded 
fuel. Premium fuel is not required, as regular 
will have sufficient knock resistance if the en- 
gine is in proper condition. The factory recom- 
mends that fuel be purchased in lots small 
enough to be used up in 30 days or less. When 
fuel is older than that, it can form gum and var- 
nish, or may be improperly tailored to the pre- 
vailing temperature. 


Oil Viscosity Recommendations 


Winter Summer 
(under 40°F.) (above 40°F.) 
SAE 5W-20, or SAE 30 
SAE 5W-30 
If above are not If above is not 
available: available 
SAE 10W or SAE 10W-40 or 
SAE 10W-30 SAE 10W-30 
(under O°F.) 
Use SAE 10W or 
SAE 10W-30 in 


Proportions of 
90% motor oil/ 
10% kerosene 


You should use a high quality detergent oil 
designated “For Service SG”. Detergent oil is 
recommended because of its important ability 
to keep gum and varnish from clogging the lu- 
brication system. Briggs & Stratton specifically 
recommends that no special oil additives be 
used. 

Oil must be changed every 25 hours of opera- 
tion. If the atmosphere in which the engine is 
operating is very dirty, oil changes should be 
made more frequently, as often as every 12 
hours, if necessary. Oil should be changed after 
5 hours of operation in the case of brand new 
engines. Drain engine oil when hot. 

In hot weather, when under heavy load, or 
when brand new, engines may consume oil at a 
rate which will require you to refill the crank- 
case several times between oil changes. Check 
the oil level every hour or so until you can accu- 
rately estimate how long the engine can go be- 
tween refills. To check oil level, stop the engine 
and allow it to sit for a couple of minutes, then 
re 
move the dipstick or filler cap. Fill the crank- 
case to the top of the filler pipe when there is no 
dipstick, or wipe the dipstick clean, reinsert it, 
and add oil as necessary until the level reaches 
the upper mark. 

On cast iron engines with a gear reduction 


Engine Oil Capacity Chart 


Capacity 
Basic Model Series Pints 
Aluminum 
6, 8, 9, 11 Cu. in. Vert. Crankshaft 1% 
6, 8, 9 Cu. in. Horiz. Crankshaft 1% 
10, 13 Cu. in. Vert. Crankshaft 1% 
10, 13 Cu. in. Horiz. Crankshaft 1% 
Cast Iron o | 
9, 14, 19, 20 Cu. in. Horiz. Crank. — Ku 
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OIL FILLER PLUG 


Location of oil fill and level check plugs, 6-1 gear 
reduction equipped engines 


unit, crankcase and reduction gears are lubri- 
cated by a common oil supply. When draining 
crankcase, also remove drain plug in reduction 
unit. 

On aluminum engines with reduction gear, a 
separate oil supply lubricates the gears, al- 
though the same type of oil used in the crank- 
case is used in the reduction gear cover. On 
these engines, remove the drain plug every 
fourth oil change (100 hours), then install the 
plug and refill. The level in the reduction gear 
cover must be checked during the refill opera- 
tion by removing the level plug from the side of 
the gearcase, removing the filler plug, and then 
filling the case through the filler plug hole until 
oil runs out the level plug hole. Then, install 
both plugs. 

On 6-1 gear reduction engines (models 6, 8, 
8000, 10000, and 13000), no changes are re- 
quired for the oil in the reduction gear case, but 
level must be checked and the case refilled, as 
described in the paragraph above, every 100 
hours. Make sure the oil level plug (with screw- 


driver slot and no vent) is installed in the hole 
on the side of the case. 


TUNE-UP 


Spark Plugs 


Remove the spark plug with a % in. (1% in. 
plug) or a %g in. (2 in. plug) deep well socket 
wrench. Clean carbon deposits off the center 
and side electrodes with a sharp instrument. If 
possible, you should also attempt to remove de- 
posits from the recess between the insulator 
and the threaded portion of the plug. If the elec- 
trodes are burned away or the insulator is 
cracked at any point, replace the plug. Using a 
wire type feeler gauge, adjust the gap by bend- 
ing the side electrode where it is curved until 
the gap is 0.030 in. (0.8mm). 

When installing the plug, make sure the 
threads of the plug and the threads in the cylin- 
der head are clean. It is best to oil the plug 
threads very lightly. Be careful not to 
overtorque the plug, especially if the engine has 
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Checking spark plug gap with a wire feeler gauge 


Tune-Up Specifications 


Armature Gap 


Plug Plug Gap Point Gap === — — ———— —s idie 
Model Type (In.) (In.) 2 leg 3 leg Speed 
Aluminum Block 
6B, 6000, 8B @ .030 .020 .006-.010 .012-.016 1750 
80000, 82000, 92000, 110900 O .030 .020 .006 -.010 .012-.016 1750 
100000, 130000 O .030 .020 .010-.014 .016-.019 1750 
Cast Iron Block 
5.6, N,8 © .030 .020 — .022-.026 1750 
9 O .030 .020 — — 1200 
14 © .030 .020 — — 1200 
@ Manufacturer's Code Manufacturer 
12 in. 2 in. 
plug plug 
CJ-8 J-8 Champion 
RCJ-8 RJ-8 Champion (resistor) 
A-7N X A-71 Autolite 
AR-7N AR-80 Autolite (resistor) 
CS-45 GC-46 A.C. 
— R-46 A.C. (resistor) 
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an aluminum head. If you use a torque wrench, 
torque to about 15 ft. lbs. 


Breaker Points 


All Briggs & Stratton engines have magneto 
ignition systems. Three types are used: Fly- 
wheel Type — Internal Breaker, Flywheel Type 
— External Breaker, and Magna-Matic. 


REMOVAL AND INSTALLATION 
Flywheel Type — Internal Breaker 


This ignition system has the magneto located 
on the flywheel and the breaker points located 
under the flywheel. 

The flywheel is located on the crankshaft 
with a soft metal key. It is held in place by a nut 
or starter clutch. The flywheel key must be in 
good condition to insure proper location of the 
flywheel for ignition timing. Do not use a steel 
key under any circumstances. Use only a soft 
metal key, as originally supplied. 

The keyway in both flywheel and crankshaft 
should not be distorted. Flywheels are made of 
aluminum, zinc, or cast iron. 

1. Place a block of wood under the flywheel 
fins to prevent the flywheel from turning while 
you are loosening the nut or starter clutch. Be 
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Flywheel magneto ignition with internal breaker 
points and external armature 
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Removing the flywheel 


1 FASTEN FLYWHEEL PULLER TO FLYWHEEL 
WITH TWO SELF TAPPING SCREWS 

2 TURN DOWN THESE TWO NUTS TO 
LOOSEN FLYWHEEL / 


Removing the flywheel with a puller 


careful not to bend the flywheel. lThere are spe- 
cial flywheel holders available for this purpose; 
Briggs & Stratton recommends their use on fly- 
wheels of 6% in. 171.45mm) diameter or less. 

2. On rope starter engines, the Ya in. fly- 
wheel nut has a lefthand thread and the % in. 
nut has a righthand thread. The starter clutch 
used on rewind or wind-up starters has a 
righthand thread. 

Some flywheels have two holes provided 
for the use of a flywheel puller. Use a small gear 
puller or automotive steering wheel puller to 
remove the flywheel if a flywheel puller is not 
available. Be careful not to bend the flywheel if 
a gear puller is used. On rope starter engines 
leave the nut on for the puller to bear against. 
Small cast iron flywheels do not require a 
puller. 

9. Remove the breaker cover. Care should be 
taken when removing the cover, to avoid dam- 
aging it. If the cover is bent or damaged, it 
should be replaced to insure a proper seal. 

The breaker point gap on all models is 
0.020 in. (0.5mm). Check the points for contact 
and for signs of burning or pitting. Points that 
are set too wide will advance the spark timing 
and may cause kickback when starting. Points 
that are set too close will retard the spark tim- 
ing and decrease engine power. 

On models that have a separate condenser, 
the point set is removed by first removing the 
condenser and armature wires from the break- 
er point clip. Loosen the adjusting lock screw 
and remove the breaker point assembly. 

On models where the condenser is incorpo- 


Removing the breaker point assembly 
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Adjusting point gap on the integral point and con- 
denser assembly 


rated with the breaker points, loosen the screw 
which holds the post. The condenser/point as- 
sembly is removed by loosening the screw 
which holds the condenser clamp. 

4, When installing a point set with the sepa- 
rate condenser, be sure that the small boss on 
the magneto plate enters the hole in the point 
bracket. Mount the point set to the magneto 
plate or the cylinder with a lock screw. Fasten 
the armature lead wire to the breaker points 
with the clip and screw. If these lead wires do 
not have terminals, the bare end of the wires 
can be inserted into the clip and the screw tight- 
ened to make a good connection. Do not let the 
ends of the wire touch either the point bracket 
or the magneto plate, or the ignition will be 
grounded. 

5. To install the integral condenser/point set, 
place the mounting post of the breaker arm into 
the recess in the cylinder so that the groove in 
the post fits the notch in the recess. Tighten the 
mounting screw securely. Use a 1⁄4 in. wrench. 
Slip the open loop of the breaker arm spring 
through the two holes in the arm, then hook 
the closed loop of the spring over the small post 


protruding from the cylinder. Push the flat end 
of the breaker arm into the groove in the 
mounting post. This places tension on the 
spring and pulls the arm against the plunger. If 
the condenser post is threaded, attach the soil 
primary wire and the ground wire (if furnished) 
with the lock washer and nut. If the primary 
wire is fastened to the condenser with a spring 
fastener, compress the spring and slip the pri- 
mary wire and ground wire into the hole in the 
condenser post. Release the spring. Lay the 
condenser in place and tighten the condenser 
clamp securely. Install the spring in the breaker 
arm. 


POINT GAP ADJUSTMENT 


Turn the crankshaft until the points are open 
to the widest gap. When adjusting a breaker 
point assembly with an integral condenser, 
move the condenser forward or backward with 
a screwdriver until the proper gap is obtained 
— 0.020 in. (0.5mm). Point sets with a separate 
condenser are adjusted by moving the contact 
point bracket up and down after the lock screw 
has been loosened. The point gap is set to 0.020 
in. (0.5mm). 


BREAKER POINT PLUNGER 


If the breaker point plunger hole becomes ex- 
cessively worn, oil will leak past the plunger 
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Replacing the breaker plunger bushing 
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and may get on the points, causing them to 
burn. To check the hole, loosen the breaker 
point mounting screw and move the breaker 
points out of the way. Remove the plunger. If 
the flat end of the #19055 plug gauge will enter 
the plunger hole for a distance of 1⁄4 in. (6mm) 
or more, the hole should be rebushed. 

To install the bushing, it is necessary that the 
breaker points, armature, and crankshaft be re- 
moved. Use a #19056 reamer to ream out the 
old plunger hole. This should be done by hand. 
The reamer must be in alignment with the 
plunger hole. Drive the bushing, #23513, into 
the hole until the upper end of the bushing is 
flush with the top of the boss. Remove all metal 
chips and dirt from the engine. 

If the breaker point plunger is worn to a 
length of 0.870 in. (22mm) or less, it should be 
replaced. Plungers must be inserted with the 
groove at the top or oil will enter the breaker 
box. Insert the plunger into the hole in the 
cylinder. 


ARMATURE AIR GAP ADJUSTMENT 


Set the air gap between the flywheel and the 
armature as follows: With the armature up as 
far as possible and just one screw tightened, slip 
the proper gauge between the armature and fly- 
wheel. Turn the flywheel until the magnets are 
directly below the armature. Loosen the one 
mounting screw and the magnets should pull 
the armature down firmly against the thickness 
gauge. kTighten the mounting screws. 


E rv 
EN «y i 
C Ter J M | 
VO S eC INS 
USE S Dd w^ \ 
p P ps) | 
"ge E P f 1 
lt Bed el 
ED) s eal 
j i A 
| ) ¿q HM 
f Y ⁄ ry dc 
Lif AN e e Y 


Ui e Genen dh m. 


Variations in armature positioning 
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Adjustment of the armature gap 
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Flywheel Type — External Breaker 


1. Turn the crankshaft until the points open 
to their widest gap. This makes it easier to as- 
semble and adjust the points later if the crank- 
shaft is not removed. 

2. Remove the condenser and upper and low- 
er mounting screws. 

3. Loosen the lock nut and back off the 
breaker point screw. 

4. Install the points in the reverse order of 
removal. 

To avoid the possibility of oil leaking past the 
breaker point plunger or moisture entering the 
crankcase between the plunger and the bush- 
ing, a plunger seal is installed on the engine 
models using this type of ignition system. To in- 
stall a new seal on the plunger, remove the 
breaker point assembly and con 
denser. Remove the retainer and eyelet, remove 
the old seal, and install the new one. Use ex- 
treme care when installing the seal on the 
plunger to avoid damaging the seal. Replace the 
eyelet and retainer and replace the points and 
condenser. 

NOTE: Apply a small amount of sealer to the 

threads of both mounting screws and the ad- 

justment screw. The sealer prevents oil from 
leaking into the breaker point area. 


POINT GAP ADJUSTMENT 


Turn the crankshaft until the points open to 
their widest gap. Turn the breaker point adjust- 
ing screw until the points open to 0.020 in. 
(0.5mm) and tighten the lock nut. When the 
cover is installed, seal the point where the pri- 
mary wire passes under the cover. This area 
must be resealed to prevent the entry of dust 
and moisture. 


BREAKER POINTS 
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Flywheel magneto ignition with an external 
breaker assembly 
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Breaker point gap adjustment 


REPLACING THREADED BREAKER PLUNGER AND 
BUSHING 


Remove the breaker cover and the condenser 
and breaker point assembly. 

Place a thick % in. (9.5mm) inside diameter 
washer over the end of the bushing and screw 
on the 38-24 nut. Tighten the nut to pull the 
bushing out of the hole. After the bushing has 
been moved about Ys in. (3mm), remove the nut 
and put on a second thick washer and repeat 
the procedure. A total stack of % in. (9.5mm) 
washers will be required to completely remove 
the bushing. Be sure the plunger does not fall 
out of the bushing as it is removed. 

Place the new plunger in the bushing with 
the large end of the plunger opposite the 
threads on the bushing. Screw the 35-24 in. nut 
onto the threads to protect them and insert the 
bushing into the cylinder. Place a piece of tub- 
ing the same diameter as the nut and, using a 
hammer, drive the bushing into the cylinder 
until the square shoulder on the bushing is 
flush with the face of the cylinder. Check to be 
sure that the plunger operates freely. 


REPLACING UNTHREADED BREAKER PLUNGER AND 
BUSHING 


Pull the plunger out as far as possible and use 
a pair of pliers to break the plunger off as close 
as possible to the bushing. Use a Y4-20 in. tap or 
a #93029 self threading screw to thread the 
hole in the bushing to a depth of about Y.-% in. 
(13-15mm). Use a Y4-20 x 1⁄4 in. hex head 
screw and two spacer washers to pull the bush- 
ing out of the cylinder. The bushing will be free 
when it has been extracted Die in. (8mm). Care- 
fully remove the bushing and the remainder of 


— SÉ ' 
|; y | 
E | ie 24 NUT 22238 2 WASHERS 
| | d Mas 
] I| | 
1! | 
BUSH NO N TURN | 
? AC — 
| e =s i | | | 2 | Í Z) sa: 
OG | 7 | USO | 


| 
I | 
| 22238 | | 
1 WASHER | L 
qM Loo | 


Removing a threaded plunger bushing 
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the broken plunger. Do not allow the plunger or 
metal chips to drop into the crankcase. 

Correctly insert the new plunger into the new 
bushing. Insert the plunger and the bushing 
into the cylinder. Use a hammer and the old 
bushing to drive the new bushing into the cylin- 
der until the new bushing is flush with the face 
of the cylinder. Make sure that the plunger op- 
erates freely. 


PLUNGER SEAL 


Later models with Flywheel Type-External 
Breaker Ignition feature a plunger seal. This 
seal keeps both oil and moisture from entering 
the breaker box. If the points have become con- 
taminated on an engine manufactured without 
this feature, the seal may be installed. Parts, 
part numbers, and their locations are shown in 
the illustration. Install the seal onto the plung- 
er very carefully to avoid fracturing it. 


RETAINER SEAL 
#221873 #68768 


PLUNGER 


Plunger seal used on later model engines 


Magna-Matic Ignition System 


1. Using pullers similar to factory designs 
numbered #19068 and 19208, screw the two 
bolts into the holes tapped into the flywheel. 
The bolts are turned until the flywheel is forced 
off the crankshaft. Only this type of device 
should be used to pull these flywheels. 

2. Loosen the socket head screw in the rotor 
clamp which will allow the clamp to loosen. It 
may be necessary to use a puller to remove the 
rotor from the crankshaft. On older models, 
loosen the small lock screw, then the set screw. 

3. Usually the coil and armature are not sep- 
arated, but left assembled for convenience. 
However, if one or both need replacement, pro- 
ceed as follows: the coil primary wire and the 
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The Magna-Matic ignition system 


coil ground wire must be unfastened. Pry out 
the clips that hold the coil and coil core to the 
armature. The coil core is a slip fit in the coil 
and can be pushed out of the coil. 

4. Turn the crankshaft until the points open 
to the widest gap. This makes it easier to as- 
semble and adjust the points later if the crank- 
shaft is not removed. With the terminal screw 
out, remove the spring screw. Loosen the 
breaker shaft nut until the nut is flush with the 
end of the shaft. Tap the nut to free the breaker 
arm from the tapered end of the breaker shaft. 
Remove the nut, lockwasher, and breaker arm. 
Remove the breaker plate screw, breaker plate, 
pivot, insulating plate, and eccentric. Pry out 
the breaker shaft seal with a sharp pointed tool. 

5. Remove the two mounting screws, then 
remove the breaker box, turning it shghtly to 
clean the arm at the inner end of the breaker 
shaft. The breaker points need not be removed 
to remove the breaker box. 

6. The breaker shaft can be removed, after 
the breaker points are removed, by turning the 
shaft one half turn to clear the retaining spur at 
the inside of the breaker box. 
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Measuring the armature gap 
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Removing the rotor 


To install: 

7. Install the breaker shaft with the arm up- 
ward so the arm will clear the retainer boss. 
Push the shaft all the way in, then turn the arm 
downward. 

8. Pull the primary wire through the hole at 
the lower left corner of the breaker box. See 
that the primary wire rests in the groove at the 
top end of the box, then tighten the two mount- 
ing screws to hold the box in place. 

9. To install the breaker points, press in the 
new oil seal with the metal side out. Put the 
new breaker plate on the top of the insulating 
plate, making sure that the detent in the break- 
er plate engages the hole in the insulating plate. 
Fasten the breaker plate screw enough to put a 
light tension on the plate. Adjust the eccentric 
so that the left edge of the insulating plate is 
parallel to the edge of the box and tighten the 
screw. This locates the breaker plate so that the 
proper gap adjustments may be made. Turn the 
breaker shaft clockwise as far as possible and 
hold it in this position. Place the new breaker 
points on the shaft, then the lockwasher, and 
tighten the nut down on the lockwasher. Re- 
place the spring screw and terminal screw. 

10. To adjust the breaker points, turn the 
crankshaft until the breaker points open to the 
widest gap. Loosen the breaker point plate 
screw slightly. Rotate the eccentric to obtain a 
point gap of 0.020 in. (0.5mm). Tighten the 
breaker plate screw. 

11. Push the coil core into the coil with the 
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Adjustment of the timing 
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The breaker point assembly 


rounded side toward the ignition cable. Place 
the coil and core on the armature with the coil 
retainer between the coil and the armature and 
with the rounded side toward the coil. Hook the 
lower end of the clips into the armature, then 
press the upper end onto the coil core. 

12. Fasten the coil ground wire (bare double 
wires) to the armature support. Next, place the 
assembly against the cylinder and around the 
rotor and bearing support. Insert the three 
mounting screws together with the washer and 
lockwasher into the three long oval holes in the 
armature. Tighten them enough to hold the ar- 
mature in place but loose enough so the arma- 
ture can be moved for adjustment of the timing. 
Attach the primary wires from the coil and the 
breaker points to the terminal at the upper side 
of the backing plate. This terminal is insulated 
from the backing plate. Push the ignition cable 
through the louvered hole at the left side of the 
backing plate. 

NOTE: On Model 9 engines, knot the igni- 
tion cable before inserting it through the 
backing plate. Be sure all wires are clean of 
the flywheel. 

13. The rotor and armature are correctly 
timed at the factory and require timing only if 
the armature has been removed from the en- 
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Adjusting the breaker point gap 


gine, or if the cam gear or crankshaft has been 
replaced. 

If it is necessary to adjust the rotor, pro- 
ceed as follows: with the point gap set at 0.020 
in. (0.5mm), turn the crankshaft in the normal 
direction of rotation until the breaker points 
close and just start to open. Use a timing light 
or insert a piece of tissue paper between the 
breaker points to determine when the points 
begin to open. With the three armature mount- 
ing screws slightly loose, rotate the armature 
until the arrow on the armature lines up with 
the arrow on the rotor. Align with the corre- 
sponding number of engine models, for exam- 
ple, on Model 9, align with #9. Retighten the 
armature mounting screws. 

14a. To install the set screw type rotor, place 
the woodruff key in the keyway on the crank- 
shaft, then slide the rotor onto the crankshaft 
until the set screw hole in the rotor and the 
crankshaft are aligned. Be sure the key remains 
in place. Tighten the set screw securely, then 
tighten the lock screw to prevent the set screw 
from loosening. The lock screw is self-threading 
and the hole does not require tapping. 

14b. To install the clamp type rotor, place the 
woodruff key in place in the crankshaft and 
align the keyway in the rotor with the woodruff 
key. If necessary, use a short length of pipe and 
a hammer to drive the rotor onto the shaft until 
a 0.025 in. (0.6mm) feeler gauge can be inserted 
between the rotor and the bearing support. The 
split in the clamp must be between the slots in 
the rotor. Tighten the clamp screws to 60-70 
inch lbs. 

15. The armature air gap on engines equipped 
with Magna-Matic ignition system is fixed and 
can change only if wear occurs on the crank- 
shaft journal and/or main bearing. Check for 
wear by inserting a ! in. (12.7mm) wide feeler 
gauge at several points between the rotor and 
armature. Minimum feeler gauge thickness is 
0.004 in. (0.1mm). Keep the feeler gauge away 
from the magnets on the rotor or you will have 
a false reading. 


Mixture Adjustment 


920000 Engines w/Automatic Choke 


1. Start the engine and run it long enough to 
reach operating temperature. If the carburetor 
is so far out of adjustment that it will not start, 
close the needle valve by turning it clockwise. 
Then open the needle valve 1% turns 
counterclockwise. 

2. Move the control so that the engine runs 
at normal operating speed. Turn the needle 
valve clockwise until the engine starts to lose 
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Carburetor adjustment screws 
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speed because of too lean a mixture. Then slow- 
ly turn the needle valve counterclockwise and 
out past the point of smoothest operation until 
the engine just begins to run uneven 

ly because of too rich a mixture. Turn the nee- 
dle back clockwise to the midpoint between the 
rich and lean mixture extremes. This shou!d be 
where the engine operates smoothest. The final 
adjustment of the needle valve should be slight- 
ly on the rich side (counterclockwise) of the 
mid-point. 

3. Move the engine control to the slow posi- 
tion and turn the idle adjusting screw until a 
fast idle of about 1750 rpm is obtained. If the 
engine idles at a speed lower than 1750 rpm, it 
may not accelerate properly. It is not practical 
to attempt to obtain acceleration from speeds 
below 1750 rpm, because the mixture which 
would be required would be too rich for normal 
operating speeds. 

4. To check the idle adjustment, move the 
engine control from slow to fast speed. The en- 
gine should accelerate smoothly. If the engine 
tends to stall or die out, increase the idle speed 
or readjust the carburetor, usually to a slightly 
richer mixture. 

Flooding can occur if the engine is tipped at 
an angle for a prolonged period of time, if the 
engine is cranked repeatedly with the spark 
plug wire disconnected, or if the carburetor 
mixture 1s too rich. 

In case of flooding, move the governor control 
to the stop position and pull the starter rope at 
least six times. 

When the control is placed in the stop posi- 
tion, the governor spring holds the throttle in a 
closed idle position. Cranking the engine with a 
closed throttle creates a higher vacuum which 
opens the choke rapidly, permitting the engine 
to clean itself of excess fuel. 

Then move the control to the fast position 
and start the engine. If the engine continues to 
flood, lean the carburetor needle valve by about 
Va—-V4 of a turn clockwise. 


Pulsa-Jet and Vacu-Jet 
(Model Serles 82000, 92000 Only) 


Models 82500 and 92500 have a Vacu-Jet car- 
buretor and Models 82900 and 92900 have a 
Pulsa-Jet carburetor. 

Adjust the carburetor with the air cleaner in- 
stalled and the fuel tank half full. 

Turn the needle valve clockwise to close it. 
Then open it about 175 turns. This will permit 
the engine to be started and warmed up before 
making the final adjustment. 

With the engine running at normal operating 
speed (about 3000 rpm without a load) turn the 
needle valve clockwise until the engine starts to 
lose speed because of a too lean mixture. 

Then slowly turn the needle valve counter- 
clockwise past the point of smoothest opera- 
tion, until the engine just begins to run uneven- 
ly. This mixture will give the best performance 
under a load. 

Hold the throttle in the idle position. Turn 
the idle speed adjusting screw until a fast idle is 
obtained (about 1750 rpm). 

Test the engine under full load. If the engine 
tends to stall or die out, it usually indicates that 
the mixture is slightly lean and it may be neces- 
sary to open the needle valve slightly to provide 
a richer mixture. This slightly richer mixture 
may cause a slight unevenness in idling. 

The breather tube and fuel intake tube 
thread into the cylinder on the model 82500 
and 82900 engines. The fuel intake tube is 
bolted to the cylinder on the model 92500 and 
92900 engines. Check for a good fit to prevent 
any air leaks or dirt entry. The fuel intake tube 
must not be distorted at the point where the 
carburetor O-ring fits or air leaks will occur. 


Two Piece Flo-Jet 


1. Start the engine and run it at 3000 rpm 
until it warms up. 

2. Turn the needle valve (flat handle) to both 
extremes of operation noting the location of the 
valve at both points. That is, turn the valve in- 
ward until the mixture becomes too lean and 
the engine starts to slow, then note the position 
of the valve. Turn it outward slowly until the 
mixture becomes too rich and the engine begins 
to slow. Turn the valve back inward to the mid- 
point between the two extremes. 

3. Install a tachometer on the engine. Pull 
the throttle to the idle position and hold it there 
through the rest of this step. Adjust the idle 
speed screw until the engine idles at 1750 rpm 
if it’s an aluminum engine, or 1200 rpm, if it's a 
cast iron engine. Then, turn the idle valve in 
and out to adjust mixture, as described in Step 
2. If idle valve adjustment changes idle speed, 
adjust speed to specification. 

4. Release the throttle and observe the en- 
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gine’s response. The engine should accelerate 
without hesitation. If response is poor, one of 
the mixture adjustments is too lean. Readjust 
either or both as necessary. If idle speed was 
changed after idle valve was adjusted, readjust 
the idle valve first. 


One Piece Flo-Jet 


Follow the instructions for adjusting the Two 
Piece Flo-Jet carburetor (above). On the large, 
One Piece Flo-Jet, the needle valve is located 
under the float bowl, and the idle valve on top of 
the venturi passage. On the small One Piece 
Flo-Jet, both valves are adjusted by screws lo- 
cated on top of the venturi passage. The needle 
valve is located on the air horn side, is centered 
above the float bowl, and uses a larger screw 
head. 


Governor Adjustments 


SETTING MAXIMUM GOVERNED SPEED 
WITH ROTARY LAWNMOWER BLADES 


NOTE: Strict limits on engine rpm must be 
observed when setting top governed speed on 
rotary lawnmowers. This ts done so that 
blade tip speeds will be kept to less than 
19,000 feet per minute. Briggs & Stratton 
suggests setting the governor 200 rpm low to 
allow for possible error in the tachometer 
reading. These figures below, based on blade 
length, must be strictly adhered to, or a seri- 
ous accident could result! 


Models N, 6 and 8 


There is no adjustment between the governor 
lever and the governor crank on these models. 
However, governor action can be changed by in- 
serting the governor link or spring in different 
holes of the governor and throttle levers. In 
general, the closer to the pivot end of the lever, 
the smaller the difference between load and no- 
load engine speed. The engine will begin to 


Blade Length Max. Governed 
(in.) Speed (R.P.M.) 
18 4032 
19 3820 
20 3629 
21 3456 
22 3299 
23 3155 
24 3024 
25 2903 
26 2791 


"hunt" if the spring is brought too close to the 
pivot point. The farther the spring is from the 
pivot end, the tendency to hunt will decrease, 
but the speed drop will be greater as the load in- 
creases. If the governor speed is lowered, the 
spring can usually be moved closer to the pivot. 
The standard setting is the 4th hole from the 
pivot point. 


Models 6B, 8B, 60000 and 80000 


Loosen the screw which holds the governor 
lever to the governor shaft. Turn the governor 
lever counterclockwise until the carburetor 
throttle is wide open. With a screwdriver, turn 
the governor shaft counterclockwise as far as it 
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Bending the spring anchor tang to get desired top 
speed 
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You can make a tool like the one shown to adjust 
spring anchor tang 


will go. Tighten the screw which holds the gov- 
ernor lever to the governor shaft. 


Cast Iron Models 9 and 14 


Loosen the screw which holds the governor 
lever to the governor shaft. Push the lever 
counterclockwise as far as it will go. Hold it in 
position and turn the governor shaft counter- 
clockwise as far as it will go. This can be done 
with a screwdriver. Securely tighten the screw 
that holds the governor lever to the shaft. 


Aluminum Models 100000 and 130000 


Vertical and horizontal shaft engine gover- 
nors are adjusted by setting the control lever in 
the high speed position. Loosen the nut on the 
governor lever. Turn the governor shaft clock- 
wise with a screwdriver to the end of its travel. 
Tighten the nut. The throttle must be wide 
open. Check to see if the throttle can be moved 
from idle to wide open without binding. 


ADJUSTINC TOP NO LOAD SPEED 


Set the control lever to the maximum speed 
position with the engine running. Bend the 
spring anchor tang to get the desired top speed. 


ADJUSTMENT FOR CLOSER GOVERNING 
(GENERATOR APPLICATIONS ONLY) 


1. Snap knob upward to release adjusting 
nut. 

2. Pull knob out against stop. 

3. Then, bend the spring anchor tang to get 
top no-load speed as described below, depending 
upon the application. 

On models 100200 and 130200 with 3600 
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THROTTLE STOP 


Obtaining closer governing on generator applica- 
tions 


rpm generator, set the no load speed at 4,600 
using the standard governor spring. 

On models 100200 and 130200 with 1800 
rpm generator, set the no load speed at 2800 
rpm, and set throttle stop at 1600 rpm. 

4. Snap knob back into its normal position. 

5. Adjust the knob for the desired generator 
speed. 


Choke Adjustment 


Choke-a-Matlc, Pulsa-Jet and Vacu-Jet 
Carburetors 


To check the operation of the choke linkage, 
move the speed adjustment lever to the choke 
position. If the choke slide does not fully close, 
bend the choke link. The speed adjustment le- 
ver must make good contact against the top 
switch. 

Install the carburetor and adjust it in the 
same manner as the Pulsa-Jet carburetor. 


Two-piece Flo-Jet w/Automatic Choke 


Hold the choke shaft so the thermostat lever 
is free. At room temperature (68°F [20°C]), the 
screw in the thermostat collar should be in the 
center of the stops. If not, loosen the stop screw 
and adjust the screw. 

Loosen the set screw on the lever of the ther- 
mostat assembly. Slide the lever to the right or 
left on the shaft to ensure free movement of the 
choke link in any position. Rotate the thermo- 
stat shaft clockwise until the stop screw strikes 
the tube. Hold it in position and set the lever on 
the thermostat shaft so that the choke valve 
will be held open about Vs in. (mm) from a 
closed position. Then tighten the set screw in 
the lever. 

Rotate the thermostat shaft counterclock- 
wise until the stop screw strikes the opposite 
side of the tube. Then open the choke valve 
manually until it stops against the top of the 
choke link opening. The choke valve should 
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Adjusting automatic choke—Two Piece Flo-Jet 
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now be open approximately Ys in. (3mm) as 
before. 

Check the position of the counterweight le- 
ver. With the choke valve in a wide open posi- 
tion (horizontal) the counterweight lever 
should also be in a horizontal position with the 
free end toward the right. 

Operate the choke manually to be sure that 
all parts are free to move without binding or 
rubbing in any position. 


Compression Checking 


You can check the compression in any Briggs 
and Stratton engine by performing the follow- 
ing simple procedure: spin the flywheel coun- 
terclockwise (flywheel side) against the com- 
pression stroke. A sharp rebound indicates that 
there is satisfactory compression. A slight or no 
rebound indicates poor compression. 

It has been determined that this test is an ac- 
curate indication of compression and is recom- 
mended by Briggs and Stratton. Briggs and 
Stratton does not supply compression 
pressures. 

Loss of compression will usually be the result 
of one or a combination of the following: 

1. The cylinder head gasket is blown or 
leaking. 

2. The valves are sticking or not seating 
properly. 

3. The piston rings are not sealing, which 
would also cause the engine to consume an ex- 
cessive amount of oil. 

Carbon deposits in the combustion chamber 
should be removed every 100 or 200 hours of 
use (more often when run at a steady load), or 
whenever the cylinder head is removed. 


CARBURETED FUEL SYSTEM 
Operation 


Before removing any carburetor for repair, 
look for signs of air leakage or mounting gas- 
kets that are loose, have deteriorated, or are 
otherwise damaged. 

Note the position of the governor springs, 
governor link, remote control, or other attach- 
ments to facilitate reassembly. Be careful not to 
bend the links or stretch the springs. 


Automatic Choke 


All 92000 model engines built since August 
1968 have an automatic choke system. 

The automatic choke operates in conjunction 
with engine vacuum, similar to the Pulsa-Jet 
fuel pump. 

A diaphragm under the carburetor is con- 
nected to the choke shaft by a link. A calibrated 


The two types of Flo-Jet carburetors 


spring under the diaphragm holds the choke 
closed when the engine is not running. Upon 
starting, vacuum created during the intake 
stroke is routed to the bottom of the diaphragm 
through a calibrated passage, thereby opening 
the choke. 

This system also has the ability to respond in 
the same manner as an accelerator pump. As 
speed decreases during heavy loads, the choke 


de 


The three types of Vacu-Jet carburetors 


valve partially closes, enriching the air/fuel 
mixture, thereby improving low speed perfor- 
mance and lugging power. 

To check the automatic choke, remove the air 
cleaner and replace the stud. Observe the posi- 
tion of the choke valve; it should be fully closed. 
Move the speed control to the stop position; the 
governor spring should be holding the throttle 
in a closed position. Give the starter rope sever- 
al quick pulls. The choke valve should alter- 
nately open and close. 

If the choke valve does not react as stated in 
the previous paragraph, the carburetor will 
have to be disassembled to determine the prob- 
lem. Before doing so, however, check the follow- 
ing items so you know what to look for: 
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Automatic choke system 
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ENGINE IS UNDERCHOKED 


1. Carburetor is adjusted too lean. 

2. The fuel pipe check valve is inoperative 
(Vacu-Jet only). 

3. The air cleaner stud is bent. 

4, The choke shaft is sticking due to dirt. 

5. The choke spring is too short or damaged. 

6. The diaphragm is not preloaded. 


ENGINE IS OVERCHOKED 


. Carburetor is adjusted too rich. 
. The ari cleaner stud is bent. 
. The choke shaft is sticking due to dirt. 
. The diaphragm is ruptured. 
. The vacuum passage is restricted. 
. The choke spring is distorted or stretched. 
. There is gasoline or oil in the vacuum 
chamber. 

8. There is a leak between the link and the 
diaphragm. 

9. The diaphragm was folded during assem- 
bly, causing a vacuum leak. 

10. The machined surface on the tank top is 
not flat. 


REPLACING THE AUTOMATIC CHOKE 


Inspect the automatic choke for free opera- 
tion. Any sticking problems should be corrected 
as proper choke operation depends on freedom 
of the choke to travel as dictated by engine 
vacuum. 

Remove the carburetor and fuel tank assem- 
bly from the engine. The choke link cover may 
now be removed and the choke link disconnect- 
ed from the choke shaft. Disassemble the car- 
buretor from the tank top, being careful not to 
damage the diaphragm. 


CHECKING THE DIAPHRAGM AND SPRING 


The diaphragm can be reused, provided it has 
not developed wear spots or punctures. On the 
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Assembling the diaphragm spring to the new 
diaphragm 
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Positioning the diaphragm on top of the fuel tank 


Pulsa-Jet models, make sure that the fuel 
pump valves are not damaged. Also check the 
choke spring length. The Pulsa-Jet spring mini- 
mum length 1 is 1¥% in. (28.5mm) and the maxi- 
mum is 17/39 1 in. (31mm). Vacu-Jet spring length 
minimum is Je in., (23.8mm) maximum 
length 1 in. (25. 4mm). If the spring length is 
shorter or longer than specified, replace the dia- 
phragm and the spring. 


CHECKING THE TANK TOP 


The machined surface on the top of the tank 
must be flat in order for the diaphragm to pro- 
vide an adequate seal between the carburetor 
and the tank. If the machined surface on the 
tank is not flat, it is possible for gasoline to en- 
ter the vacuum chamber by passing between 
the machined surface and the diaphragm. Once 
fuel has entered the vacuum chamber, it can 
move through the vacuum passage and into the 
carburetor. The flatness of the machined sur- 
face on the tank top can be checked by using a 
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Checking the tank top for warpage 


straightedge and a feeler gauge. The surface 
should not vary more than 0.002 in. (0.05mm). 
Replace the tank if a 0.002 in. (0.05mm) feeler 
gauge can be passed under the straightedge. 

If a new diaphragm is installed, assemble the 
spring to the replacement diaphragm, taking 
care not to bend or distort the spring. 

Place the diaphragm on the tank surface, po- 
sitioning the spring in the spring pocket. 

Place the carburetor on the diaphragm en- 
suring that the choke link and diaphragm are 
properly aligned between the carburetor and 
the tank top. On Pulsa-Jet models, place the 
pump spring and cap on the diaphragm over the 
recess or pump chamber in the fuel tank. 
Thread in the carburetor mounting screws to 
about two threads. Do not tighten them. Close 
the choke valve and insert the choke link into 
the choke shaft. 

Remove the air cleaner gasket, if it is in place, 
before continuing. Insert a % in. bolt or rod into 
the carburetor air horn. With the bolt in posi- 
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Inserting the choke link into the choke shaft 
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Pre-loading the diaphragm to adjust the choke 


tion, tighten the carburetor mounting screws in 
a staggered sequence. Please note that the in- 
sertion of the Y in. bolt opens the choke to an 
over-center position, which preloads the 
diaphragm. 

Remove the % in. bolt. The choke valve 
should now move to a fully closed position. If 
the choke valve is not fully closed, make sure 
that the choke spring is properly assembled to 
the diaphragm, and also properly inserted in its 
pocket in the tank top. 


ADJUSTMENTS 


All carburetor adjustments should be made 
with the air cleaner on the engine. Adjustment 
is best made with the fuel tank half full. See the 
“Tune-Up” section. 


Carburetors 
REBUILDING 


Pulsa-Jet and Vacu-Jet 
(Model Series 82000 and 92000 Only) 


Models 82500 and 92500 have a Vacu-Jet car- 
buretor and Models 82900 and 92900 have a 
Pulsa-Jet carburetor. 


1. Remove the carburetor and fuel tank as- 
sembly from the engine by removing the two at- 
taching bolts. 

2. Disconnect the governor link at the throt- 
tle, leaving the governor link and the governor 
spring hooked to the governor blade and control 
lever. 

3. Slip the carburetor and tank assembly off 
of the engine. 

4. Remove the carburetor from the tank. Al- 
ways remove all nylon and rubber parts if the 
carburetor is soaked in solvent. 

5. Remove the O-ring and discard it. Remove 
and inspect the needle valve, packing and seat. 

6. Metering holes in the carburetor body 


METERING HOLES 


Remove the O-ring and inspect the metering valve 
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Removal and inspection of a Pulsa-Jet'diaphragm 


should be cleaned with solvent and compressed 
air. Do not clean the holes with a pin or a length 
of wire because of the danger of alterning their 
size. 

7. Remove the choke parts on models 82500 
and 82900 by pulling the nylon choke shaft 
sideways to separate the choke shaft from the 
choke valve. On the 92500 and 92900, remove 
the choke parts by first disconnecting the choke 
return spring at the pin in the carburetor body. 
Then pull the nylon choke shaft sideways to 
separate the choke shaft from the choke valve. 

8. If the choke valve is heat-sealed to the 
choke shaft, loosen it by sliding a sharp pointed 
tool along the edge of the choke shaft. Do not 
re-seal parts on assembly. 

9. When replacing the choke valve and shaft, 
install the choke valve so the poppet valve 
spring is visible when the valve is in full choke 
position. 

On these models, the nylon fuel pipe is 
threaded into the carburetor body. Use a socket 
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to remove and replace it. Be careful not to 
overtighten it and do not use any sealer. 

The Pulsa-Jet diaphragm also serves as a gas- 
ket between the carburetor and the tank. In- 
spect the diaphragm for punctures, wrinkles, 
and wear. Replace it if it is damaged in any way. 

To assemble the carburetor to the tank, first 
position the dia 
phragm on the tank. Then place the spring cap 
and spring on the diaphragm. Install the carbu- 
retor, tightening the mounting screws evenly to 
avoid distortion. 

To install the carburetor and tank assembly 
onto the engine, make sure that the governor 
link is hooked to the governor blade. Connect 
the link to the throttle and slip the carburetor 
into place. Align the carburetor with the intake 
tube and breather tube grommet. Hold the 
choke lever in the open position so it does not 
catch on the control plate. Be sure the O-ring in 
the carburetor does not distort when fitting the 
carburetor to the intake tube. Install the 
mounting bolts. Adjust the carburetor as de- 
scribed in the Tune-Up section. 


PULSA-JET THROTTLE PLATE REMOVAL 


Cast throttle plates are removed by backing 
off the idle speed adjustment screw until the 
throttle clears the retaining lug on the carbure- 
tor housing. 

Stamped throttles are removed by using a 
phillips screwdriver to remove the throttle 
valve screw. After removal of the valve, the 
throttle may be lifted out. Installation is the re- 
verse of removal. 

Some carburetors may have a spiral in the 
carburetor bore. To remove it, fasten the carbu- 
retor in a vise about ! in. (13mm) below the 
top of the jaws. Grasp the spiral firmly with a 
pair of pliers. Place a screwdriver under the 
edge of the pliers. Using the edge of the vise, 
push down on the screwdriver to pry out the 
spiral. When installing the spiral, keep the top 
flush, or Ya, in. (0.8mm) below the carburetor 
flange, and parallel with the fuel tank mount- 
ing face. 
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The two types of throttle shafts 
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Removing and installing the spiral 


FUEL PIPE 


Check balls are not used in these fuel pipes. 
The screen housing or pipe must be replaced if 
the screen cannot be satisfactorily cleaned. The 
long pipe supplies fuel from the tank to the 
pump. The short pipe supplies fuel from the 
tank cup to the carburetor. Fuel pipes are nylon 
or brass. Nylon pipes are removed and installed 
by using a socket, or open-end wrench. 

NOTE: Where brass pipes are used, replace 

only the screen housing. The housing is driv- 

en off the pipe with a screwdriver with the 
pipe held in a vise. The new housing is in- 
stalled by lightly tapping it onto the pipe with 

a soft hammer. 
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NEEDLE VALVE AND SEAT 


Remove the needle valve to inspect it. If the 
carburetor is gummy or dirty, remove the seat 
to allow better cleaning of the metering holes. 


Do not insert pins or wires in the metering 


holes. Use solvent or compressed air. 


PUMP 


Remove the fuel pump cover, diaphragm, 
spring, and cup. Inspect the diaphragm for 


punctures, cracks, and fatigue. Replace it if 


damaged. On early models, the spring capis sol- 
id; on later models, the cap has a hole in it. The 
new style supersedes the old style. When in- 
stalling the pump cover, tighten the screws 
evenly to insure a good seal. 


CHOKE-A-MATIC (EXCEPT 100900 MODELS) 


To remove the choke link, remove the speed 
adjustment lever and stop switch insulator 
plate. Remove the speed adjustment lever from 
the choke link, then pull out the choke link 
through the hole in the choke slide. 

Replace worn or damaged parts. To assemble, 
slip the washers and spring over the choke link. 
Hook the choke link through the hole in the 
choke slide. Place the other end of the choke 
link through the hole in the speed adjustment 
lever and mount the lever and stop switch insu- 
lator plate to the carburetor. 
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Removal and inspection of the pump cover dia- 
phragm from a Pulsa-Jet carburetor 


Adjustment of the Choke-a-Matic choke linkage 


Vacu-Jet Carburetors 


Vacu-Jet carburetors are removed from the 
engine together with the fuel tank as one unit. 
The throttle plates are removed and installed in 
the same manner as the throttles in the Pulsa- 
Jet carburetors. 


FUEL PIPE 


The fuel pipe contains a check ball and a fine 
mesh screen. To function properly, the screen 
must be clean and the check ball free. Replace 
the pipe if the screen and ball cannot be satis- 
factorily cleaned in carburetor cleaner. 

NOTE: Do not leave the carburetor in the 

cleaner for more than ¥2 hour without remov- 

ing all nylon parts. Nylon fuel pipes are re- 
moved and replaced with a Die in. socket. 

Brass fuel pipes are removed by clamping the 

pipe in a vise and prying out the pipe with two 

screwdrivers. 
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To install the brass fuel pipes, remove the 
throttle, if necessary, and place the carburetor 
and pipe in a vise. Press the pipe into the carbu- 
retor until it projects 2°/3.~27'/,, in. (57.9- 
58.7mm) from the carburetor face. 


NEEDLE VALVE AND SEAT 


Remove the needle valve assembly to inspect 
it. If the carburetor is gummy or dirty, remove 
the seat to allow better cleaning of the metering 
holes. Do not clean the metering holes with a 
pin or a length of wire. 


CHOKE-A-MATIC LINKAGE 


To remove the choke link, remove the speed 
adjustment lever and the top switch insulator 
plate. Work the link out through the hole in the 
choke slide. 

Replace all worn or damaged parts. To assem- 
ble a carburetor using a choke slide, place the 
choke return spring and three washers on the 
choke link. Push the choke link through the 
hole in the carburetor body, turning the link to 
line up with the hole in the choke slide. The 
speed adjustment lever screw and the stop 
switch insulator plate should be installed as one 
assembly after placing the choke link through 
the end of the speed adjustment lever. 
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Adjustment of a Choke-a-Matic choke linkage on 
a Vacu-Jet carburetor 


Two Piece Flo-Jet Carburetors (Large and Small 
Line) 


CHECKING THE UPPER BODY FOR WARPAGE 


With the carburetor assembled and the body 
gasket in place, try to insert a 0.002 in. 
(0.05mm) feeler gauge between the upper and 
lower bodies at the air vent boss, just below the 
idle valve. If the gauge can be inserted, the up- 
per body is warped and should be replaced. 


CHECKING THE THROTTLE SHAFT AND BUSHINGS 


Wear between the throttle shaft and bush- 
ings should not exceed 0.010 in. (0.254mm). 
Check the wear by placing a short iron bar on 
the upper carburetor body so that it just fits un- 
der the throttle shaft. Measure the distance 
with a feeler gauge while holding the shaft 
down and then holding it up. If the dif 
ference 1s over 0.010 in. (0.254mm), either the 
upper body should be rebushed, the throttle 
shaft replaced, or both. Wear on the throttle 
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Two piece Flo-Jet carburetor 
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Cutaway view of a two piece Flo-Jet carburetor 
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Checking throttle shaft wear with a feeler gauge 


shaft can be checked by comparing the worn 
and unworn portions of the shaft. To replace 
the bushings, remove the throttle shaft using a 
thin punch to drive out the pin which holds the 
throttle stop to the shaft; remove the throttle 
valve, then pull out the shaft. Place a 14-20 tap 
or an E-Z Out in a vise. Turn the carburetor 
body so as to thread the tap or E-Z Out into the 
bushings enough to pull the bushings out of the 
body. Press the new bushings into the carbure- 
tor body with a vise. Insert the throttle shaft to 
be sure it is free in the bushings. If not, run a 
size 39 in. (5.5mm) drill through both bushings 
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BUSHING 


Removing the throttle shaft bushing " 


to act as a line reamer. Install the throttle 
shaft, valve, and stop. 


DISASSEMBLY OF THE CARBURETOR 


1. Remove the idle valve. 

2. Loosen the needle valve packing nut. 

3. Remove the packing nut and needle valve 
together. To remove the nozzle, use a narrow, 
blunt screwdriver so as not to damage the 
threads in the lower carburetor body. The noz- 
zle projects diagonally into a recess in the upper 
body and must be removed before the upper 
body 1s separated from the lower body, or it may 
be damaged. 

4. Remove the screws which hold the upper 
and lower bodies together. A pin holds the float 
in place. 

5. Remove the pin to take out the float valve 
needle. Check the float for leakage. If 1t con- 
tains gasoline or is crushed, it must be replaced. 
Use a wide, proper fitting screwdriver to re- 
move the float inlet seat. 

6. Lift the venturi out of the lower body. 
Some carburetors have a welch plug. This 
should be removed only if necessary to remove 
the choke plate. Some carburetors have nylon 
choke shaft. 


REPAIR 


Use new parts where necessary. Always use 
new gaskets. Carburetor repair kits are avail- 
able. Tighten the inlet seat with the gasket se- 
curely in place, if used. Some float valves have a 
spring clip to connect the float valve to the float 
tang. Others are nylon with a stirrup which fits 
over the float tang. Older float valves and en- 
gines with fuel pumps have neither a spring nor 
a stirrup. 

A viton tip float valve is used in later models 
of the large, two-piece Flo-Jet carburetor. The 
seat is pressed into the upper body and does not 
need replacement unless it is damaged. 
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Replacing the float valve seat 


REPLACING THE PRESSED-IN FLOAT VALVE SEAT 


Clamp the head of a #93029 self threading 
screw in a vise. Turn the carburetor body to 
thread the screw into the seat. Continue turn- 
ing the carburetor body, drawing out the seat. 
Leave the seat fastened to the screw. Insert the 
new seat #230996 into the carburetor body. 
The seat has a starting lead. 

NOTE: If the engine is equipped with a fuel 
pump, install a #231019 seat. Press the new 
seat flush with the body using the screw and 
old seat as a driver. Make sure that the seat is 
not pressed below the body surface or improp- 
er float-to-float valve contact will occur. In- 
stall the float valve. 


CHECKING THE FLOAT LEVEL 

With the body gasket in place on the upper 
body and the float valve and float installed, the 
float should be parallel to the body mounting 
surface. If not, bend the tang on the float until 
they are parallel. Do not press on the flat to ad- 
just it. 
ASSEMBLY OF THE CARBURETOR 

Assemble the venturi and the venturi gasket 
to the lower body. Be sure that the holes in the 
venturi and the venturi gasket are aligned. 
Some models do not have a removable venturi. 


Float Level Chart 


Float 


Carburetor Setting 
Number (in.) 
2712-S 19/64 
2713S 19/64 
2714S 1⁄4 
*2398-S 1⁄4 
2336-S 1⁄4 
2336-SA 1⁄4 
2337-S 1⁄4 
2337-SA 1⁄4 
2230-S 17/64 
2217-S 11/64 


Legende 
* When resilient seat is used, set float level at 9/32 + 
6a. 
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Install the choke parts and welch plug if previ- 
ously removed. Use a sealer around the welch 
plug to prevent entry of dirt. 

Fasten the upper and lower bodies together 
with the mounting screws. Screw in the nozzle 
with a narrow, blunt screwdriver, making sure 
that the nozzle tip enters the recess in the up- 
per body. Tighten the nozzle securely. Screw in 
the needle valve and idle valve until they just 
seat. Back off the needle valve 11⁄2 turns. Do not 
tighten the packing nut. Back off the idle valve 
3⁄4 of a turn. These settings are about correct. 
Final adjustment will be made when the engine 
is running. See the Tune-Up section for mix- 
ture and choke adjustments. 


One-Piece Flo-Jet Carburetor 


The large, one-piece Flo-Jet carburetor has 
its high speed needle valve below the float bowl. 
All other repair procedures are similar to the 
small, one-piece Flo-Jet carburetor. 


DISASSEMBLY 


1. Remove the idle and needle valves. 

2. Remove the carburetor bow] screw. A pin 
holds the float in place. 

3. Remove the pin to take off the float and 
float valve needle. Check the float for leakage. If 
it contains gasoline or is crushed, it must be re- 
placed. Use a screwdriver to remove the carbu- 


NEEDLE VALVE 


IDLE VALVE 


IDLE ADJUSTING SCREW ~- 


Small one piece Flo-Jet carburetor 


IDLE SPEED 
ADJUSTING SCREW y BEE CREME 


Large one piece Flo-Jet carburetor 


retor nozzle. Use a wide, heavy screwdriver to 
remove the float valve seat, if used. 

If it is necessary to remove the choke valve, 
venturi throttle shaft, or shaft bushings, pro- 
ceed as follows: 

1. Pry out the welch plug. 

2. Remove the choke valve, then the shaft. 
The venturi will then be free to fall out after the 
choke valve and shaft have been removed. 

3. Check the shaft for wear. (Refer to the 
“Two-Piece Flo-Jet Carburetor' section for 
checking wear and replacing bushings.) 


REPAIR 


Use new parts where necessary. Always use 
new gaskets. Carburetor repair kits are avail- 
able. If the venturi has been removed, install 
the venturi first, then the carburetor nozzle 
jets. The nozzle jet holds the venturi in place. 
Replace the choke shaft and valve. Install a new 
welch plug in the carburetor body. Use a sealer 
to prevent dirt from entering. 

A viton tip float valve 1s used in the large, 
one-piece Flo-Jet carburetor. The seat is 
pressed in the upper carburetor body and does 
not need replacement unless it is damaged. Re- 
place the seat in the same manner as for the 
two-piece Flo-Jet carburetor. 


CHECKING THE FLOAT LEVEL 


With the body gasket in place on the upper 
body and float valve and the float installed, the 
float should be parallel to the body mounting 
surface. If not, bend the tang on the float until 
they are parallel. Do not press on the float. 

Install the float bowl, idle valve, and needle 
valve. Turn in the needle valve and the idle 
valve until they just seat. Open the needle valve 
2/2 turns and the idle valve 11⁄2 turns. On the 
large carburetors with the needle valve below 
the float bowl, open the needle valve and the 
idle valve 11% turns. 

These settings will allow the engine to start. 
Final adjustment should be made when the en- 
gineis running and has warmed up to operating 
temperature. See the “Two-Piece Flo-Jet Car- 
buretor” adjustment procedure. 


Governors 


The purpose of a governor is to maintain, 
within certain limits, a desired engine speed 
even though the load may vary. 


AIR VANE GOVERNORS 


The governor spring tends to open the throt- 
tle. Air pressure against the air vane tends to 
close the throttle. kThe engine speed at which 
these two forces balance is called the governed 
speed. The governed speed can be varied by 
changing the governor spring tension. 
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ENGINE RUNN'NG 


Air vane governor installed on horizontal crank- 
shaft engine 


Air vane governor installed on vertical crankshaft 
engine 


Worn linkage or damaged governor springs 
should be replaced to insure proper governor 
operation. No adjustment is necessary. 


MECHANICAL GOVERNORS 


The governor spring tends to pull the throttle 
open. The force of the counterweights, which 
are operated by centrifugal force, tends to close 
the throttle. The engine speed at which these 
two forces balance is called the governed speed. 
The governed speed can be varied by changing 
the governor spring tension. 


GOVERNOR REPAIR 


The procedures below describe disassembly 
and assembly of the various kinds of mechani- 
cal governors. Look for gears with worn or bro- 
ken teeth, worn thrust washers, weight pins, 
cups, followers, etc. Replace parts that are worn 
and reassemble. 


Models N, 6 and 8 
DISASSEMBLY 


]. Remove the two governor housing mount- 
ing screws, and remove the housing. 

2. Pull the cup off the governor gear, and 
then slide the gear off the shaft. 

3. Disassemble the governor crank by driv- 
ing the roll pin out of the end of the governor le- 
ver and then remove the crank bushing. Pull 
the governor crank out of the housing. 


ROLL PIN 


GOVERNOR LEVER 


HOUSING 


(d 
wu 


/ 
ROLL PIN 


FOLLOWER 


LEVER 


Mechanical governor exploded view 


ASSEMBLY 


1. Push the governor crank, lever end first, 
into the housing. 

2. Slip the bushing onto the shaft, and then 
thread it into the housing and tighten securely. 

3. Position the lever on the shaft with the le- 
ver and shaft pin holes lined up and the lever 
pointing away from the housing mounting 
flange. Push in the pin. 

4. Push the governor gear onto the shaft in 
the engine block. 

5. Position the gasket on the governor hous- 
ing, put the hous 
ing into position on the block, and install the 
two housing mounting screws. Connect 
linkage. 


Models 6B, 8B, 60000 and 80000 
DISASSEMBLY 


1. Loosen the governor lever mounting 
screw and pull the lever off the shaft. 
2. Remove the two housing mounting 
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GOVERNOR 
HOUSING & 
GEAR 


Assembling the mechanical governor 


screws. Carefully pull the housing off the block 
being careful to catch the governor gear, which 
will slip off the shaft. Pull the steel thrust 
washer off the shaft. 

3. Remove the governor lever roll pin and 
washer. Unscrew the governor lever shaft by 
turning it clockwise and remove it. 


ASSEMBLY 


1. Push the governor lever shaft into the 
crankcase cover, threaded end first. Assemble 
the small washer onto the inner end of the 
shaft, and then screw the shaft into the gover- 
nor crank follower by turning it counterclock- 
wise. Tighten it securely. 

2. Turn the shaft until the follower points 
down slightly, in a position where it would 
press against the cup when the housing is 
installed. 

3. Place the washer on the outside end of the 
shaft. Install the rollpin, so the leading end just 
reaches the outside diameter of the shaft and 
the back end protrudes. 

4. Install the thrust washer and the gover- 
nor gear on the shaft in the housing (in that 
order). 

5. Hold the crankcase cover in a vertical (the 
normal) position and install the housing with 
the gear in position so the point of the steel cup 
on the gear contacts the follower. Install and 
tighten the housing mounting screws. 

6. Install the lever on the shaft pointing 
downward at an angle of about 30°. Adjust as 
described in the Tune-Up section. 


⁄ ` 
/ GOVERNOR^ Z. 
7 UP 


Assembling cover with governor and governor 
shaft in proper position (horizontal shaft engines) 
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Installing spring on camshaft (Models 100900 and 
130900) 


Cast Iron Models 
DISASSEMBLY 


1. Remove the cotter key and washer from 
the outer end of the governor shaft. Remove the 
governor crank from inside the crankcase. 

2. Slide the governor gear off the shaft. 


ASSEMBLY 


1. Install the governor gear onto the shaft in- 
side the crankcase. Then, insert the governor 
shaft assembly through the bushing from in- 
side the crankcase. 

2. Install the governor lever to the shaft 
loosely, and then adjust it as described in the 
Tune-Up section. 


Aluminum Models 
DISASSEMBLY 


On horizontal shaft models: Remove the gov- 
ernor assembly as a unit from the crankcase 
cover. 

On vertical shaft models: Remove the entire 
assembly as part of the oil slinger (see the Over- 
haul Section). 


ASSEMBLY 


1. Assemble governors on horizontal crank- 
shaft models with crankshaft in a horizontal 
position. The governor rides on a short station- 
ary shaft which is integral with the crankcase 


ECCENTRIC 
020° GAP 


BREAKER 
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SCREW 


Adjusting the breaker point gap 
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cover. The governor shaft keeps the governor 
from sliding off the shaft after the cover is in- 
stalled. The governor shaft must hang straight 
down, or it may jam the governor assembly 
when the crankcase cover is installed, breaking 
it when the engine is started. The governor 
shaft adjustment should be made (see the 
Tune-Up section) as soon as the crankcase cov- 
er is in place so that the governor lever will be 
clamped in the proper position. 

2. On both horizontal and vertical crank- 
shaft models, the governor is held together 
through normal operating forces. For this rea- 
son, the governor link and all other external 
linkages must be in place and properly adjusted 
whenever the engine is operated. 

3. On vertical shaft models 100900 and 
130900, be sure the spring washer is in place on 
the camshaft after the governor is in position. 


ENGINE OVERHAUL 


Cylinder Head 
REMOVAL AND INSTALLATION 


Always note the position of the different cyl- 
inder head screws so that they can be properly 
reinstalled. If a screw is used in the wrong posi- 
tion, it may be too short and not engage enough 
threads. If it is too long, it may bottom on a fin, 
either breaking the fin, or leaving the cylinder 
head loose. 

1. Remove the cylinder screws and then the 
cylinder head. Be sure to remove the gasket and 
all remaining gasket material from the cylinder 
head and the block. 

2. Assemble the cylinder head with a new 
gasket, cylinder head shield, screws, and wash- 
ers in their proper places. Graphite grease 
should be used on aluminum cylinder head 
Screws. 

Do not use a sealer of any kind on the head 
gasket. Tighten the screws down evenly by 
hand. Use a torque wrench and tight 
en the head bolts in the correct sequence. 


Cylinder Head Bolt Torque 
Specifications 


Basic Model Series In. Ibs. Torque 


Aluminum Cylinder 


6B, 60000, 8B, 80000 140 
82000, 92000, 110000, 
100000, 130000 


Cast Iron Cylinder 
5.6, N, 8,2 140 
14 j 165 


ALL ALUMINUM CYLINDER ENGINES 
190000- 2000 LONG SCREWS IN THESE 


MODELS 9.14 19 
: 00 


MODELS 23.230000 
40000-300000-320000 


Cylinder head bolt tightening sequences 


Valves 
REMOVAL AND INSTALLATION 


1. Using a valve spring compressor, adjust 
the jaws so they touch the top and bottom of the 
valve chamber, and then place one of the jaws 
over the valve spring and the other underneath, 
between the spring and the valve chamber. This 
positioning of the valve spring compressor is for 
valves that have either pin or collar type 
retainers. 

2. Tighten the jaws to compress the spring. 
Remove the collars or pin and lift out the valve. 
Pull out the compressor and the spring. 

3. To remove valves with ring type retainers, 
position the compressor with the upper jaw 
over the top of the valve chamber and the lower 
jaw between the spring and the retainer. Com- 
press the spring, remove the retainer, and pull 
out the valve. Remove the compressor and 
spring. 

To install: 

4. Before installing the valves, check the 
thickness of the valve springs. Some engines 
use the same spring for the intake and exhaust 


The three types of valve spring retainers 
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Removing the valve springs with the help of a 
valve spring compressor 


side, while others use a heavier spring on the 
exhaust side. Compare the springs before in- 
stalling them. 

oa. If the retainers are held by a pin or col- 
lars, place the valve spring and retainer and cup 
(Models 9-14-19-20-23-24-32) into the valve 
spring compressor. Compress the spring until it 
is solid. Insert the compressed spring and re- 
tainer into the valve chamber. Then drop the 
valve into place, pushing the stem through the 
retainer. Hold the spring up in the chamber, 
hold the valve down, and insert the retainer pin 
with needle nose pliers or place the collars in 
the groove in the valve stem. Loosen the spring 
until the retainer fits around the pin or collars, 
then pull out the spring compressor. Be sure 
the pin or collars are in place. 

5b. Toinstall valves with ring type retainers, 
compress the retainer and spring with the com- 
pressor. The large diameter of the retainer 
should be toward the front of the valve cham- 
ber. Insert the compressed spring and retainer 
into the valve chamber. Drop the valve stem 
through the larger area of the retainer slot and 
move the compressor so as to center the small 
area of the valve retainer slot onto the valve 
stem shoulder. Release the spring tension and 
remove the compressor. 


Valve Guides 
REMOVAL AND INSTALLATION 
Aluminum Models 


1. First check valve guide for wear with a 
plug gauge. If the flat end of the valve guide 
plug gauge can be inserted into the valve guide 
for a distance of "4g in. (8mm), the valve guide 
is worn and should be rebushed in the following 
manner. See the illustation. 

2. Procure a reamer and a reamer guide 
bushing. Lubricate the reamer with kerosene. 
Use reamer and reamer guide bushing to ream 
out the worn guide. Ream to only 3⁄6 in. 
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Bushing the valve guide 


(1.5mm) deeper than valve guide bushing 
#63709. BE CAREFUL NOT TO REAM 
THROUGH THE GUIDE! 

3. Press in valve guide bushing #63709 until 
top end of bushing is flush with top end of valve 
guide. Use a soft metal driver (brass, copper, 
etc.) or driver #19065 so top end of bushing is 
not peened over. 

4. Finish-ream the bushing. A standard 
valve can now be used. 

NOTE: It is usually not necessary to bush 

factory installed brass valve guides. However, 

if bushing is required, DO NOT REMOVE 

ORIGINAL BUSHING, but follow standard 

procedure outlined. 


Cast Iron Models 


1. First check valve guide for wear with a 
plug gauge, Briggs & Stratton part #19151 or 
equivalent. If the flat end of the valve guide 
plug gauge can be inserted into the valve guide 
for a distance of Die in. (8mm) the guide is worn 
and should be rebushed in the following man- 
ner. See the illustration. 

2. Procure a reamer #19183 and reamer 
guide bushing #19192, and lubricate the ream- 
er with kerosene. Then, use reamer and reamer 


Bushing the valve guide 
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guide bushing to ream out the worn guide. 
Ream to only “As in. (1.4mm) deeper than valve 
guide bushing #230655. BE CAREFUL NOT 
TO REAM THROUGH THE GUIDE! 

3. Press in valve guide bushing #230655 un- 
til top end of bushing is flush with top end of 
valve guide. Use a soft metal driver (brass, cop- 
per, etc .) so top end of bushing is not peened 
over. 

The bushing #230655 is finish reamed to 
size at the factory, so no further reaming is nec- 
essary, and a standard valve can be used. 

NOTE: Valve seating should be checked after 

bushing the guide, and corrected if necessary 

by refacing the seat. 


REFACING VALVES AND SEATS 


4 


Faces on valves and valve seats should be re- 
surfaced with a valve grinder or cutter to an an- 
gle of 45*. 

NOTE: Some engines have a 30? intake valve 

and seat. 

The valve and seat should then be lapped 
with a fine lapping compound to remove the 
grinding marks and ensure a good seat. The 
valve seat width should be 1.2-1.5mm. If the 
seat is wider, a narrowing stone or cutter 
should be used. If either the seat or valve is bad- 
ly burned, it should be replaced. Replace the 
valve if the edge thickness (margin) is less than 
Yes in. (0.4mm) after it has been resurfaced. 


CHECK AND ADJUST TAPPET CLEARANCE 


Insert the valves in their respective positions 
in the cylinder. Turn the crankshaft until one 
of the valves is at its highest position. Turn the 
crankshaft one revolution. Check the clearance 
with a feeler gauge. Repeat for the other valve. 
Grind off the end of the valve stem if necessary 
to obtain proper clearance. 

NOTE: Check the valve tappet clearance 

with the en 


3 PEEN OVER EDGE AROUND 
ENTIRE INSERT 


LOOSE VALVE SEAT 
CAN BE TURNED OR 
MOVED UP OR 


2-USE CENTER PUNCH TO TIGHTEN 
INSERT AT THREE POINTS 
EOUALLY SPACED 


Installing valve seat inserts 


Valve Seat Inserts 


Cast iron cylinder engines are equipped with 
an exhaust valve insert which can be removed 
and replaced with a new insert. The intake side 
must be counterbored to allow the installation 
of an intake valve seat insert (see below). Alu- 
minum alloy cylinder models are equipped with 
inserts on both the exhaust and intake valves. 


REMOVAL AND INSTALLATION 


NOTE: Valve seat inserts are removed with a 
special puller. 

On aluminum alloy cylinder models, it 
may be necessary to grind the puller nut until 
the edge is 75» in. (0.8mm) thick in order to 
get the puller nut under the valve insert. 
When installing the valve seat insert, make 

sure that the side with the chamfered outer 
edge goes down into the cylinder. Install the 
seat insert and drive it into place with a driver. 
The seat should then be ground hghtly and the 
valves and seats lapped lightly with grinding 
compound. 


Valve Tappet Clearance Chart 


Intake Exhaust 
Min Max Min 


Aluminum Cylinder 


gine cold. 
Model Series Max 
6B, 60000, 8B, 80000 .007 
82000, 92000, 100000, 110900 .007 


130000 .007 


005 AT 009 
005 .011 009 
005 .011 .009 


Cast Iron Cylinder 


5.6,8,N,9, 14 o 009 


007 016 
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Valve Seat Inserts Chart 


Insert # 
Basic Model Intake Exhaust Exhaust Puller Puller 
Series Standard Standard Stellite Assembly Nut 
Aluminum Cylinder 
6B, 8B 211291 211291 210452 19138 19140 Ex. 
19182 In. 
60000, 80000 210879" 211291 210452 19138 19140 Ex. 
19182 In. 
82000, 92000, 110000 210879 211291 210452 19138 19140 Ex. 
19182 In. 
100000, 130000 211158 211172 211436 19138 19182 Ex. 
19139 In. 
Cast Iron Cylinder 
5.6,N 63838 21865 19138 19140 
8 210135 21865 19138 19140 
9 63007 63007 19138 19139 
14 21880 21880 21612 19138 19141 


* 21191 used before serial #5810060— 210808 used from serial #5810060— 6012010 
* includes puller and # 19182, 19141, 19140 and 19139 nuts 


Aluminum alloy cylinder models use the old 
insert as a spacer between the driver and the 
new insert. Drive in the new insert until it bot- 
toms. The top ofthe insert will be slightly below 
the cylinder head gasket surface. Peen around 
the insert using a punch and hammer. 

NOTE: The intake valve seat on cast iron cyl- 

inder models has to be counterbored before in- 

stalling the new valve seat insert. 


COUNTERBORING CYLINDER FOR INTAKE 
VALVE SEAT ON CAST IRON MODELS 


1. Select the proper seat insert, cutter shank, 
counter bore cutter, pilot and driver from the 
table. These numbers refer to Briggs & Strat- 
ton parts — you may get equivalent parts from 
other sources if available. 

2. With cylinder head resting on a flat sur- 
face, valve seats up, slide the pilot into the in- 
take valve guide. Then, assemble the correct 
counterbore cutter to the shank with the cut- 
ting blades of the cutter downward. 

3. Insert the cutter straight into the valve 
seat, over the pilot. Cut so as to avoid forcing 
the cutter to one side, and be sure to stop as 
soon as the stop on the cutter touches the cylin- 
der head. 

4. Blow out all cutting chips thoroughly. 


Pistons, Piston Rings, and Connect- 
ing Rods 
REMOVAL 


To remove the piston and connecting rod 
from the engine, bend down the connecting rod 


lock. Remove the connecting rod cap. Remove 
any carbon or ridge at the top of the cylinder 
bore. This will prevent breaking the rings. Push 
the piston and rod out of the top of the cylinder. 

Pistons used in sleeve bore, aluminum alloy 
engines are marked with an L on top of the pis- 
ton. These pistons are tin plated and use an ex- 
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Removing the wrist pin and connecting rod from 
the piston 
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Replacing the piston rings 


pander with the oil ring. This piston assembly 
is not interchangeable with the piston used in 
the aluminum bore engines (Kool bore). 

Pistons used in aluminum bore (Kool bore) 
engines are not marked on the top. 

To remove the connecting rod from the pis- 
ton, remove the piston pin lock with thin nose 
pliers. One end of the pin is drilled to facilitate 
removal of the lock. 

Remove the rings one at a time, slipping 
them over the ring lands. Use a ring expander 
to remove the rings. 


INSPECTION 


Check the piston ring fit. Use a feeler gauge 
to check the side clearance of the top ring. Make 
sure that you remove all carbon from the top 
ring groove. Use a new piston ring to check the 
side clearance. If the cylinder is to be resized, 
there is no reason to check the piston, since a 


Measuring the piston ring gap 


new oversized piston assembly will be installed. 
If the side clearance is more than 0.007 in. 
(0.18mm), the piston is excessively worn and 
should be replaced. 

Check the piston ring end gap by cleaning all 
carbon from the ends of the rings and inserting 
them one at a time 1 in. (25mm) down into the 
cylinder. Check the end gap with a feeler gauge. 
If the gap is larger than recommended, the ring 
should be replaced. 

NOTE: When checking the ring gap, do not 

deglaze the cylinder walls by installing piston 

rings in aluminum cylinder engines. 

Chrome ring sets are available fro all current 
aluminum and cast iron cylinder models. No 
honing or deglazing is required. The cylinder 
bore can be a maximum of 0.005 in. (0.127mm) 
oversize when using chrome rings. 

If the crankpin bearing in the rod is scored, 
the rod must be replaced. 0.005 in. (0.127mm) 
oversize piston pins are available in case the 
connecting rod and piston are worn at the pis- 
ton pin bearing. If, however, the crankpin bear- 
ing in the connecting rod is worn, the rod 


Connecting Rod Bearing 


Specifications 
= o me — ————-———— 
Basic Crank Pin Pin 
Model Series Bearing Bearing 
Aluminum Cylinder 
68.6000 ` 676 492 
8B, 80000 o  - 49g 
82000, 92000, 110000 — 1001 — 492 
1000 OV 555 
130000 1.001 .492 
| Castron Cylinder, — 
5 52 — 492 
a me ae 
14 1.001 .674 


—————MÓ ——— S 


Piston Ring Gap Specifications 


Basic Comp. Oil 
Model Series Ring Ring 


Aluminum Cylinder 
6B, 60000, 8B. 80000 
82000, 92000, 110000, 111000 — 035 045 


Cast Iron Cylinder 
5,6,8, N, 9 me 085 
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Wrist Pin Specifications 


Basic Piston Pin 
Modei Series Pin Bore 


Aluminum Cylinder 


68,6000 489 49 
8B, 80000 489 491 
82000, 92000, 110000, 111000 489 491 
100000 552 554 
130000 489 491 


Cast Iron Cylinder 
5,6,8, N .489 .491 
9 .561 .563 
14 .671 .673 


should be replaced. Do not attempt to file or fit 
the rod. 

If the piston pin is worn 0.0005 in. 
(0.0127mm) out of round or below the rejection 
sizes, it should be replaced. 


INSTALLATION 


The piston pin is a push fit into both the pis- 
ton and the connecting rod. On models using a 
solid piston pin, one end is flat and the other 
end is recessed. Other models use a hollow pis- 
ton pin. 

1. Place a pin lock in the groove at one side of 
the piston. From the opposite side of the piston, 
insert the piston pin, flat end first for solid pins; 
with hollow pins, insert either end first until it 
stops against the pin lock. Use thin nose pliers 
to assemble the pin lock in the recessed end of 
the piston. Be sure the locks are firmly set in 
the groove. 

2. Install the rings on the pistons, using a 
piston ring expander. Make sure that they are 
installed in the proper position. The scraper 
groove on the center compression ring should 
always be down toward the piston skirt. Be sure 
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Cross-sectional views and positioning of the vari- 
ous types of piston rings used in Briggs and Strat- 
ton engines 
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Installing the piston and connecting rod assembly 
into the cylinder block 


the oil return holes are clean and all carbon is 
removed from the grooves. 

NOTE: Install the expander under the oil 

ring in sleeve bore aluminum alloy engines. 

3. Oil the rings and the piston skirt, then 
compress the rings with a ring compressor. On 
cast iron engines, install the compressor with 
the two projections downward; on aluminum 
engines, install the compressor with the two 
projections upward. These instructions refer to 
the piston in normal position — with skirt 
downward. 

4. Turn the piston and compressor upside 
down on the bench and push downward so the 
piston head and the edge of the compressor 
band are even, all the while tightening the com- 
pressor. Draw the compressor up tight to fully 
compress the rings, then loosen the compressor 
very slightly. 

WARNING: Do not attempt to install the pis- 

ton and ring assembly without using a ring 

compressor. 

5. Place the connecting rod and piston as- 
sembly, with the rings compressed, into the cyl- 
inder bore. 

6. Push the piston and rod down into the cyl- 
inder. Oil the crankpin of the crankshaft. 
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Connecting rod installation 
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Connecting Rod Capscrew 


Torque 
Basic Inch Ibs 
Model Series Avg. Torque 

Aluminum Cylinder 
6B, 60000 100 
8B, 80000 100 
82000, 92000, 110000, 111000 100 
100000, 130000 100 

Cast Iron Cylinder 
5,6,N, 8 100 
9 140 
14 190 


7. Pull the connecting rod against the crank- 
pin and assemble the rod cap so the assembly 
marks align. 

Some rods do not have assembly marks, as 
the rod and cap will fit together only in one po- 
sition. Use care to ensure proper installation. 
On the 251000 engine, the piston has a notch 
on the top surface. The notch must face the fly- 
wheel side of the block when installed. On mod- 
els 300000 and 320000, the piston has an iden- 
tification mark F located mext to the piston pin 
bore. The mark must appear on the same side 
as the assembly mark on the rod. The assembly 
mark on the rod is also used to identify rod and 
cap alignment. Note, on these pistons, that the 
top ring has a beveled upper surface on the out- 
side, while the center ring has a flat outer sur- 
face. The F mark or notch must face the fly- 
wheel when the piston is installed. 

Where there are flat washers under the cap 
screws, remove and discard them prior to in- 
stalling the rod. Assemble the cap screws and 
screw locks with the oil dippers (if used), and 
torque to the figure shown in the chart to avoid 
breakage or rod scoring later. Turn the crank- 
shaft two revolutions to be sure the rod is cor- 
rectly installed. If the rod strikes the camshaft, 
the connecting rod has been installed wrong or 
the cam gear is out of time. If the crankshaft 
operates freely, bend the cap screw locks 
against the screw heads. After tightening the 
rod screws, the rod should be able to move side- 
ways on the crankpin of the shaft. 


Crankshaft and Camshaft Gear 
REMOVAL 
Aluminum Cylinder Engines 


To remove the crankshaft from aluminum al- 
loy engines, remove any rust or burrs from the 
power take-off end of the crankshaft. Remove 


CHISEL MARK ON 
CRANK SHAFT 


Alignment of the camshaft and crankshaft timing 
marks 


the crankcase cover or sump. If the sump or 
cover sticks, tap it lightly with a soft hammer 
on alternate sides near the dowel. Turn the 
crankshaft to align the crankshaft and cam- 
shaft timing marks, lift out the cam gear, then 
remove the crankshaft. On models that have 
ball bearings on the crankshaft, the crankshaft 
and the camshaft must be removed together 
with the timing marks properly aligned — see 
illustration. 


Cast iron Cylinder Models 


To remove the crankshaft from cast iron 
models, remove the crankcase cover. Revolve 
the crankshaft until the crankpin is pointing 
upward toward the breather at the rear of the 
engine (approximately a 45? angle). Pull the 
crankshaft out from the drive side, twisting it 
slightly if necessary. On models with ball bear- 
ings on the crankshaft, both the crankcase cov- 
er and bearing support should be removed. 

On cast iron models with ball bearings on the 
drive side, first remove the magneto. Drive out 
the camshaft. Push the camshaft forward into 
the recess at the front of the engine. Then draw 
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Allgnment of the camshaft and crankshaft timing 
marks on engines equipped with ball bearings 
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Crankshaft Specifications 


Basic PTO Mag. C 
Mode! Series Joumal Journal Crankpin 


Aluminum Cylinder 


6B, 60000 .873 .873 .870 
8B, 80000” B3 .873 .996 
82000, 92000", .873 .873 .996 
110900` 

100000, 130000 .998 .873 .996 

Cast Iron Cylinder 

5.6.8, N .873 .873 .743 
9 .983 .983 .873 
14 1.179 1.179 1996 


° Auxiliary drive models P.T.O. bearing reject size— 
1.003 


Camshaft Specifications 


Cam Gear or 
Basic Shaft Cam 
Model Series Journats Lobe 
Aluminum Cylinder 
6B, 60000 .498 .883 
8B, 80000* .498 .883 
82000, 92000 .498 .883 
.436 MAG. 

110900 .498 PTO. .870 
100000, 130000 .498 .950 
Cast Iron Cylinder 
5,6,8, N 372 875 
9 Sie 1.124 
Ze .497 E 


"Auxiliary drive models P.T.O. .751 


the crankshaft from the magneto side of the en- 
gine. Double thrust engines have cap screws in- 
side the crankcase which hold the bearing in 
place. These must be removed before the crank- 
shaft can be removed. 

To remove the camshaft from all cast iron 
models, except the 300400 and 320400, use a 
long punch to drive the camshaft out toward 
the magneto side. Save the plug. Do not burr or 
peen the end of the shaft while driving it out. 
Hold the camshaft while driving it out. Hold the 
camshaft while removing the punch, so it will 
not drop and become damaged. 


CHECKING THE CRANKSHAFT 


Discard the crankshaft if it is worn beyond 
the allowable limit. Check the keyways for wear 


and make sure they are not spread. Remove all 
burrs from the keyway to prevent scratching 
the bearing. Check the three bearing journals, 
drive end, crankpin, and magneto end, for size 
and any wear or damage. Check the cam gear 
teeth for wear. They should not be worn at all. 
Check the threads at the magneto end for dam- 
age. Make sure that the crankshaft is straight. 
NOTE: There are 0.020 in. (0.5mm) under- 
size connecting rods available for use on re- 
ground crakpin bearings. 


BALL BEARINGS REPLACEMENT 


The ball bearings are pressed onto the crank- 
shaft. If either the bearing or the crankshaft is 
to be removed, use an arbor press to remove 
them. 

To install, heat the bearing in hot oil (325°F 
[163°C] maximum). Don’t let the bearing rest 
on the bottom of the pan in which it is heated. 
Place the crankshaft in a vise with the bearing 
side up. When the bearing is quite hot, it will 
slip fit onto the bearing journal. Grasp the bear- 
ing, with the shield down, and thrust it down 
onto the crankshaft. The bearing will tighten 
on the shaft while cooling. Do not quench the 
bearing (throw water on it to cool it). 


CHECKING THE CAMSHAFT GEAR 


Inspect the teeth for wear and nicks. Check 
the size of the camshaft and camshaft gear 
bearing journals. Check the size of the cam 
lobes. If the cam is worn beyond tolerance, dis- 
card it. 

Check the automatic spark advance on mod- 
els equipped with the Magna-Matic ignition 
system. Place the cam gear in the normal oper- 
ating position with the movable weight down. 
Press the weight down and release it. The 
spring should lift the weight. If not, the spring 
is stretched or the weight is binding. 


INSTALLATION 
Aluminum Alloy Engines — Plain Bearing 


In aluminum alloy engines, the tappets are 
inserted first, the crankshaft next, and then the 
cam gear. When inserting the cam gear, turn 
the crankshaft and the cam gear so that the 
timing marks on the gears align. 


Aluminum Alloy Engines — Ball Bearing 


On crankshafts with ball bearings, the gear 
teeth are not visible for alignment of the timing 
marks; therefore, the timing mark is on the 
counterweight. On ball bearing equipped en- 
gines, the tappets are installed first. The crank- 
shaft and the cam gear must be inserted togeth- 
er and their timing marks aligned. 
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Crankshaft Cover and Crankshaft 
INSTALLATION 
Models 100900 and 130900 


On these models, install the governor slinger 
onto the cam gear with the spring washer. 

To protect the oil seal while assembling the 
crankcase cover, put oil or grease on the sealing 
edge of the oil seal. Wrap a piece of thin card- 
board around the crankshaft so the seal will 
slide easily over the shoulder of the crankshaft. 
If the sharp edge of the oil seal is cut or bent un- 
der, the seal may leak. 


Cast Iron Engines w/Plaln Bearings 


1. Assemble the tappets and cylinder, then 
insert the cam gear. 

2. Push the camshaft into the camshaft hole 
in the cylinder, from the flywheel side, through 
the cam gear. 

3. With a blunt punch, press or hammer the 
camshaft until the end is flush with the outside 
of the cylinder on the power takeoff side. 

4. Place a small amount of sealer on the cam- 
shaft plug, then press or hammer it into the 
camshaft hole in the cylinder at the flywheel 
side. 

5. Install the crankshaft so the timing marks 
on the teeth and on the cam gear align. 


Cast Iron Englnes w/Ball Bearlngs 


1. Assemble the tappets, then insert the cam 
gear into the cylinder, pushing the cam gear 
forward into the recess in front of the cylinder. 

2. Insert the crankshaft into the cylinder. 

3. Turn the camshaft and crankshaft until 
the timing marks align, then push the cam gear 
back until it engages the gear on the crankshaft 
with the timing marks together. 

4. Insert the camshaft. 

5. Placea small amount of sealer on the cam- 
shaft plug and press or hammer it into the cam- 
shaft hole in the cylinder at the flywheel side. 


Crankshaft End-Play Adjustment 


The crankshaft end-play on all models, plain 
and ball bearing, should be 0.002-0.008 in. 
(0.05-0.20mm). The method of obtaining the 
correct end-play varies, however, between cast 
iron, aluminum, plain, and ball bearing models. 
New gasket sets include three crankcase cover 
or bearing support gaskets, 0.005 in. 
(0.127mm), 0.009 in. (0.228mm), and 0.015 in. 
(0.381mm) thick. 

The end-play of the crankshaft may be 
checked by assembling a dial indicator on the 
crankshaft with the pointer against the crank- 
case. Move the crankshaft in and out. The indi- 
cator will show the end-play. Another way to 
measure the end-play is to assemble a pulley to 


the crankshaft and measure the end-play with a 
feeler gauge. Place the feeler gauge between the 
crankshaft thrust face and the bearing support. 
The feeler gauge method of measuring crank- 
shaft end-play can only be used on cast iron 
plain bearing engines with removable bases. 

On cast iron engines, the end-play should be 
0.002-0.008 in. (0.05-0.20mm) with one 0.015 
in. (0.381mm) gasket in place. If the end-play is 
less than 0.002 in. (0.05mm), which would be 
the case if a new crankcase or sump cover is 
used, additional gaskets of 0.005 in. (0.127 mm), 
0.009 in. (0.228mm), or 0.015 in. (0.381mm) 
may be added in various combinations to obtain 
the proper end-play. 


ALUMINUM ENGINES ONLY 


If the end-play is more than 0.008 in. 
(0.20mm) with one 0.015 in. (0.381mm) gasket 
in place, a thrust washer is available to be 
placed on the crankshaft power take-off end, 
between the gear and crankcase cover or sump 
on plain bearing engines. On ball bearing 
equipped aluminum engines, the thrust washer 
is added to the magneto end of the crankshaft 
instead of the power take-off end. 

NOTE: Aluminum engines never use less 

than the 0.015 in. (0.381mm) gasket. 


Cylinders 
INSPECTION 


Always inspect the cylinder after the engine 
has been disassembled. Visual inspection will 
show if there are any cracks, stripped bolt 
holes, broken fins, or if the cylinder wall is 
scored. Use an inside micrometer or telescoping 
gauge and micrometer to measure the size of 
the cylinder bore. Measure at right angles. 

If the cylinder bore is more than 0.003 in. 
(0.076mm) oversize, or 0.0015 in. (0.038mm) 
out of round on lightweight (aluminum) cylin- 
ders, the cylinder must be resized (rebored). 
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Checking the cylinder bore 
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Cross hatch pattern after honing 


NOTE: Do not deglaze the cylinder walls 
when installing piston rings in aluminum 
cylinder engines. Also be aware that there are 
chrome ring sets available for most engines. 
These are used to control oil pumping in 
bores worn to 0.005 in. (0.127mm) over stan- 
dard and do not require honing or glaze 
breaking to seat. 


RESIZING 


Always resize to exactly 0.010 in. (0.254mm), 
0.020 in. (0.508mm), or 0.030 in. (0.762mm) 
over standard size. If this is done accurately, 
the stock oversize rings and pistons will fit per- 
fectly and proper clearances will be maintained. 
Cylinders, either cast iron or lightweight, can 
be quickly resized with a good hone. Use the 
stones and lubrication recommended by the 
hone manufacturer to produce the correct cyl- 
inder wall finish for the various engine models. 

If a boring bar is used, a hone must be used 
after the boring operation to produce the prop- 
er cylinder wall finish. Honing can be done with 


Cylinder Bore Specifications 


Std. Bore 


Size Diameter 
Basic Engine Model 


or Series Max Min 


Aluminum Cylinder 


6B. 


60000 before Ser. 2.3125 2.3115 
#5810060 

60000 after Ser. #5810030 2375 2374 
8B, 80000, 82000 | 2375 2374 
92000 i 2.5625 2.5615 
10000 | nr 2500 2.449 
11000 | 27812 27802 
130000 | 2.5625 2.5615 
m ` Cast Iron Cylinder 
5659N 2000 1999 
8 | 2250 2249 
9 © 2250 2249 
14 | 2.625 2.624 


a portable electric drill, but it is easaier to use a 
drill press. 

1. Clean the cylinder at top and bottom to re- 
move all burrs and pieces of base and head 
gaskets. 

2. Fasten the cylinder to a heavy iron plate. 
Some cylinders require shims. Use a level to 
align the drill press spindle with the bore. 

3. Oil the surface of the drill press table lib- 
erally. Set the iron plate and the cylinder on the 
drill press table. Do not anchor the cylinder to 
the drill press table. If you are using a portable 
drill, set the plate and the cylinder on the floor. 

4. Place the hone driveshaft in the chuck of 
the drill. 

5. Slip the hone into the cylinder. Connect 
the driveshaft to the hone and set the stop on 
the drill press so the hone can only extend 34-1 
in. (19-25mm) from the top or bottom of the 
cylinder. If you are using a portable drill, cut a 
piece of wood to place in the cylinder as a stop 
for the hone. 

6. Place the hone in the middle of the cylin- 
der bore. Tighten the adjusting knob with your 
finger or a small screwdriver until the stones fit 
snugly against the cylinder wall. Do not force 
the stones against the cylinder wall. The hone 
should operate at a speed of 300-700 rpm. Lu- 
bricate the hone as recommended by the 
manufacturer. 

NOTE: Be sure that the cylinder and the 

hone are centered and aligned with the drive- 

shaft and the drill spindle. 

7. Start the drill and, as the hone spins, 
move it up and down at the lower end of the cyl- 
inder. The cylinder is not worn at the bottom 
but is round so it will act to guide the hone and 
straighten the cylinder bore. As the bottom of 
the cylinder increases in diameter, gradually in- 
crease your strokes until the hone travels the 
full length of the bore. 

NOTE: Do not extend the hone more than %4- 

1 in. (19-25mm) past either end of the cylin- 

der bore. 

8. As the cutting tension decreases, stop the 
hone and tighten the adjusting knob. Check the 
cylinder bore frequently with an accurate mi- 
crometer. Hone 0.0005 in. (0.0127mm) oversize 
to allow for shrinkage when the cylinder cools. 

9. When the cylinder is within 0.0015 in. 
(0.0381mm) of the desired size, change from 
the rough stone to a finishing stone. 

The finished resized cylinder should have a 
cross-hatched appearance. Proper stones, lubri- 
cation, and spindle speed along with rapid 
movement of the hone within the cylinder dur- 
ing the last few strokes, will produce this finish. 
Cross-hatching provides proper lubrication and 
ring break-in. 

NOTE: It is EXTREMELY important that 
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the cylinder be thoroughly cleaned after hon- 
ing to eluminate ALL grit. Wash the cylinder 
carefully in a solvent such as kerosene. The 
cylinder bore should be cleaned with a brush, 
soap, and water. 


Bearings 
INSPECTION 
Plain Type 


Bearings should be replaced if they are scored 
or if a plug gauge will enter. Try the gauge at 
several points in the bearing. 


REPLACING PLAIN BEARINGS 
Models 9-14 


The crankcase cover bearing support should 
be replaced if the bearing is worn or scored. 


REPLACING THE MAGNETO BEARING 
Aluminum Cyiinder Engines 


There are no removable bearings in these en- 
gines. The cylinder must be reamed out so a re- 
placement bushing can be installed. 

1. Place a pilot guide bushing in the sump 
bearing, with the flange of the guide bushing 
toward the inside of the sump. 

2. Assemble the sump on the cylinder. Make 
sure that the pilot guide bushing does not fall 
out of place. 

3. Place the guide bushing into the oil seal 
recess in the cylinder. This guide bushing will 
center the counterbore reamer even though the 
oil bearing surface might be badly worn. 

4. Place the counterbore reamer on the pilot 
and insert them into the cylinder until the tip of 
the pilot enters the pilot guide bushing in the 
sump. 

5. Turn the reamer clockwise with a steady, 
even pressure until it is complletely through 
the bearing. Lubricate the reamer with kero- 


y 


Crankshaft Bearing 


Specifications 
Basic Engine Mode! PTO Bearing 
or Serles Bearing Magneto 
Aluminum Cylinder 
6B, 8B .878 .878 
60000, 80000 .878 .878 
82000, 92000, 110900 .878 .878 
100000, 130000 1.003 .878 
Cast Iron Cylinder 
5.6, N | 878 878. 
9 98 988 
I WW 1,185 


14 | o 1485 


sene or any other suitable solvent. 

NOTE: Counterbore reaming may be per- 
formed without any lubrication. However, 
clean off shavings because aluminum materi- 
al builds up on the reamer flutes causing 
eventual damage to the reamer and an over- 
size counterbore. 

6. Remove the sump and pull the reamer out 
without backing it through the bearing. Clean 
out the remaining chips. Remove the guide 
bushing from the oil seal recess. 

7. Hold the new bushing against the outer 
end of the reamed out bearing, with the notch 
in the bushing aligned with the notch in the cyl- 
inder. Note the position of the split in the bush- 
ing. At a point in the outer edge of the reamed 
out bearing opposite to the split in the bushing, 
make a notch in the cylinder hub at a 45? angle 
to the bearing surface. Use a chisel or a screw- 
driver and hammer. 

8. Press in the new bushing, being careful to 
align the oil notches with the driver and the 
support until the outer end of the bushing is 
flush with the end of the reamed cylinder hub. 

9. With a blunt chisel or screwdriver, drive a 
portion of the bushing into the notch previously 
made in the cylinder. This is called staking and 
is done to prevent the bushing from turning. 

10. Reassemble the sump to the cylinder with 
the pilot guide bushing in the sump bearing. 

11. Place a finishing reamer on the pilot and 
insert the pilot into the cylinder bearing until 
the tip of the pilot enters the pilot guide bush- 
ings in the sump bearing. 

12. Lubricate the reamer with kerosene, fuel 
oil, or other suitable solvent, then ream the 
bushing, turning the reamer clockwise with a 
steady even pressure until the reamer is com- 
pletely through the bearing. Improper lubri- 
cants will produce a rough bearing surface. 

13. Remove the sump, reamer, and the pilot 
guide bushing. Clean out all reaming chips. 


REPLACING THE P.T.O. BEARING 
Aluminum Cylinder Engines 


The sump or crankcase bearing is repaired 
the same way as the magneto end bearing. 
Make sure to complete repair of one bearing be- 
fore starting to repair the other. Press in new 
oil seals when bearing repair 1s completed. 

NOTE: On Models SP HA, 80590, 81590, 

82590, 80790, 81790, 82990, 92590 and 

92990, the magneto bearing can be replaced 

as described above. However, if the sump 

bearing is worn, the sump must be replaced. 


REPLACING OIL SEALS 


1. Assemble the seal with the sharp edge of 
leather or rubber toward the inside of the 
engine. 
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2. Lubricate the inside diameter of the seal 
with Lubriplate or equivalent. 

3. Press all seals but those listed below so 
they are flush with the hub. On models 60000, 
80000, 100000 and 13000 with ball bearing 
which has a mounting flange, the seal must be 
pressed in until it is % in. (4.76mm) below the 
crannkcase mounting flange. 


Extended Oil Filler Tubes and 
Dipsticks 


When installing the extended oil fill and dip- 
stick assembly, the tube must be installed so 
the O-ring seal is firmly compressed. To do so, 
push the tube downward toward the sump, 
then tighten the blower housing screw, which is 
used to secure the tube and bracket. When the 
dipstick assembly is fully depressed, it seals the 
upper end of the tube. 

A leak at the seal between the tube and the 
sump, or at the seal at the upper end of the dip- 
stick can result in a loss of crankcase vacuum, 
and a discharge of smoke through the exhaust 
system. 


Breathers 


The function of the breather is to maintain a 
vacuum in the crankcase. The breather has a fi- 
ber disc valve which limits the direction of air 
flow caused by the piston moving back and 
forth in the cylinder. Air can flow out of the 
crankcase, but the one-way valve blocks the re- 
turn flow, thus maintaining a vacuum in the 
crankcase. A partial vacuum must be main- 
tained in the crankcase to prevent oil from be- 
ing forced out of the engine at the piston rings, 
oil seals, breaker plunger, and gaskets. 


INSPECTION OF THE BREATHER 


If the fiber disc valve is stuck or binding, the 
breather cannot function properly and must be 
replaced. A 0.045 in. (1.14mm) wire gauge 
should not enter the space between the fiber 
disc valve and the body. Use a spark plug wire 
gauge to check the valve. The fiber disc valve is 
held in place by an internal bracket which will 
be distorted if pressure is applied to the fiber 
disc valve. Therefore, do not apply force when 
checking the valve with the wire gauge. 

If the breather is removed for inspection or 
valve repair, a new gasket should be used when 
replacing the breather. Tighten the screws se- 
curely to prevent ol leakage. 

Most breathers are now vented through the 
air cleaner, to prevent dirt from entering the 
crankcase. Check to be sure that the venting el- 
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Checking the breather assembly 
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Installing the connecting rod in a horizontal 
crankshaft engine 
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Installation of an oil slinger 


bows or the tube are not damaged and that they 
are properly sealed. 


Oil Dippers and Slingers 


Oil dippers reach into the oil reservoir in the 
base of the engine and splash oil onto the inter- 
nal engine parts. The oil dipper is installed on 
the connecting rod and has no pump or moving 
parts. 

Oil slingers are driven by the cam gear. Old 
style slingers using a die cast bracket assembly 
have a steel bushing between the slinger and 
the bracket. Replace the bracket on which the 
oil slinger rides if it is worn to a diameter of 
0.490 in. (12.4mm) or less. Replace the steel 
bushing if it is worn. Newer style oil slingers 
have a stamped steel bracket. 


Briggs & Stratton 
6 through 12 Hp 


ENGINE IDENTIFICATION 


The Briggs and Stratton model designation 
system consists of up to a six digit number. It is 
possible to determine most of the important 
mechanical features of the engine by merely 
knowing the mode] number. An explanation of 
what each number means is given below. 

1. The first one or two digits indicate the cu- 
bic inch displacement (cid). 

2. The first digit after the displacement indi- 


cates the basic design series, relating to cylinder 
construction, ignition and general 
configuration. 

3. The second digit after the displacement in- 
dicates the position of the crankshaft and the 
type of carburetor the engine has. 

4. The third digit after the displacement in- 
dicates the type of bearings and whether or not 
the engine is equipped with a reduction gear or 
auxiliary drive. 

5. The last digit indicates the type of starter. 


Briggs and Stratton Model Numbering System 


First Second Third Fourth 
Digit Digit Digit Digit 
After After After After 
Displacement Displacement Displacement Dispiacement 
Crankshaft, Bearings, 
Cubic Inch Basic Carburetor Reduction Gears 
Displacement Design Series Governor & Auxiliary Drives Type of Starter 
6 0 0- 0-Plain Bearing 0-Without Starter 
8 1 1-Horizontal 1-Flange Mounting 1-Rope Starter 
9 2 Vacu-Jet Plain Bearing 
10 3 2-Horizontal 2-Ball Bearing 2-Rewind Starter 
M3 4 Pulsa-Jet 
14 5 3-Horizontal ( Pneumatic | 3-Flange Mounting 3-Electric-110 Volt, 
17 6 Flo-Jet Governor Ball Bearing Gear Drive 
19 Z 4-Horizontal (Mechanical ) 4 4Elec. Starter- 
20 8 Flo-Jet Governor Generator-12 Volt, 
28 9 Belt Drive 
24 5-Vertical 5-Gear Reduction 5-Electric Starter 
30 Vacu-Jet (6 to 1) Only-12 Volt, 
32 Gear Drive 
6- 6-Gear Reduction 6-Wind-up Starter 
(6 to 1) 
Reverse Rotation 
7-Vertical 7- 7-Electric Starter 
Flo-Jet 12 Volt Gear Drive, 
with Alternator 
8- 8-Auxiliary Drive 8-Vertical-pull Starter 
Perpendicular to 
Crankshaft 
9-Vertical 9-Auxiliary Drive 
Pulsa-Jet Parallel to 


Crankshaft 
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General Engine Specifications 


Bore Size 
Mosel (in.) Horsepower 
Aluminum Engines 
140000 2.750 6 
170000, 171700 3.000 7 
190000, 191700 3.000 8 
251000 3.4375 10 
Cast Iron Engines 
19, 190000, 200000 3.000 8 
23, 230000 3.000 9 
243000 3.0625 10 
300000 3.4375 13 
320000 3.5625 16 


The model identification plate is usually located 
on the air baffle surrounding the cylinder. 


MAINTENANCE 
Air Cleaners 


A properly serviced air cleaner protects the 
engine from dust particles that are in the air. 
When servicing an air cleaner, check the air 
cleaner mounting and gaskets for worn or dam- 
aged mating surfaces. Replace any worn or 
damaged parts to prevent dirt and dust from 
entering the engine through openings caused 
by improper sealing. Straighten or replace any 
bent mounting studs. 


SERVICING 
Oil Foam Air Cleaners 


Clean and re-oil the air cleaner element every 
25 hours of operation under normal operating 
conditions. The capacity of the oil-foam air 
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Oil foam air cleaner 


cleaner is adequate for a full season's use with- 
out cleaning. Under very dusty conditions, 
clean the air cleaner every few hours of 
operation. 

The oil-foam air cleaner is serviced in the fol- 
lowing manner: 

1. Remove the screw that holds the halves of 
the air cleaner shell together and retains it to 
the carburetor. 

2. Remove the air cleaner carefully to pre- 
vent dirt from entering the carburetor. 

3. Take the air cleaner apart (split the two 
halves). 

4. Wash the foam in kerosene or liquid deter- 
gent and water to remove the dirt. 

5. Wrap the foam in a clean cloth and 
squeeze it dry. 

6. Saturate the foam in clean engine oil and 
squeeze it to remove the excess oil. 

7. Assemble the air cleaner and fasten it to 
the carburetor with the attaching screw. 


Oil Bath Air Cleaner 


Pour the old oil out of the bowl. Wash the ele- 
ment thoroughly in solvent and squeeze it dry. 
Clean the bowl and refill it with the same type 
of oil used in the crankcase. 


Dry Element Air Cleaner 


Remove the element of the air cleaner and 
tap (top and bottom) it on a flat surface or wash 
it in non-sudsing detergent and flush it from 
the inside until the water coming out is clear. 
After washing, air dry the element thoroughly 
before reinstalling it on the engine. NEVER 
OIL A DRY ELEMENT. 
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Oil bath air cleaner 
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Briggs and Stratton heavy duty air cleaner 


Heavy Duty Air Cleaner 


Clean and re-oil the foam pre-cleaner at three 
month intervals or every 25 hours, whichever 
comes first. 

Clean the paper element every year or 100 
hours, whichever comes first. Use the dry ele- 
ment procedure for cleaning the paper element 
of the heavy duty air cleaner. 

Use the oil foam cleaning procedure to clean 
the foam sleeve of the heavy duty air cleaner. 

If the engine is operated under very dusty 
conditions, clean the air cleaner more often. 


Oil and Fuel Recommendations 


Briggs & Stratton recommends unleaded 
fuel. Unleaded fuel is preferable because of the 
reduction in deposits that results from its use, 
but its use is not required. 

Premium fuel is not required, as regular or 
unleaded will have sufficient knock resistance if 
the engine is in proper condition. The factory 
recommends that fuel by purchased in lots 
small enough to be used up in 30 days or less. 
When fuel is older than that, it can form gum 
and varnish, or may be improperly tailored to 
the prevailing temperature. 

You should use a high quality detergent oil 
designated “For Service SG”. Detergent oil is 
recommended because of its important ability 
to keep gum and varnish from clogging the lu- 
brication system. Briggs & Stratton specifically 
recommends that no special oil additives be 
used. 

Oil must be changed every 25 hours of opera- 
tion. If the atmosphere in which the engine is 
operating is very dirty, oil changes should be 
made more frequently, as often as every 12 
hours, if necessary. Oil should be changed after 
9 hours of operation in the case of brand new 
engines. Drain engine oil when hot. 

In hot weather, when under heavy load, or 
when brand new, engines may consume oil at a 
rate which will require you to refill the crank- 


Oil Viscosity Recommendations 


Winter Summer 
(under 40 F.) (above 40 F.) 
SAE 5W-20, or SAE 30 
SAE 5W-30 
If above are not If above is not 
available: available: 
SAE 10W or SAE 10W-40 or 
SAE 10W-30 SAE 10W-30 
(under UE 
Use SAE 10W or 
SAE 10W-30 in 


proportions of 
90% motor oil/ 
1096 kerosene 


case several times between oil changes. Check 
the oil level every hour or so until you can accu- 
rately estimate how long the engine can go be- 
tween refills. To check oil level, stop the engine 
and allow it to sit for a couple of minutes, then 
remove the dipstick or filler cap. Fill the crank- 
case to the top of the filler pipe when there is no 
dipstick, or wipe the dipstick clean, reinsert it, 
and add oil as necessary until the level reaches 
the upper mark. 

On cast iron engines with a gear reduction 
unit, crankcase and reduction gears are lubri- 
cated by a common oil supply. When draining 
crankcase, also remove drain plug in reduction 
unit. 

On aluminum engines with reduction gear, a 


Engine Oil Capacity Chart 


Capacity 
Basic Model Series Pints 
Aluminum 
14, 17 Cu. in. Vert. Crankshaft 21⁄4 
14, 17, 19 Cu. in. Horiz. Crankshaft 23⁄4 
25 Cu. In. Vert. Crankshaft 3 
25 Cu. In. Horiz. Crankshaft 3 
Cast Iron 
19, 20 Cu. in. Horiz. Crank. 3 


23 24, 30, 32 Cu. in. Horiz. Crank. 4 


OIL FILLER PLUG 


OIL LEVEL 
PLUG 


Location of oil fill and level check plugs, 6-1 gear 
reduction equipped engines 
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separate oil supply lubricates the gears, al- 
though the same type of oil used in the crank- 
case is used in the reduction gear cover. On 
these engines, remove the drain plug every 
fourth oil change (100 hours), then install the 
plug and refill. The level in the reduction gear 
cover must be checked during the refill opera- 
tion by removing the level plug from the side of 
the gearcase, removing the filler plug, and then 
filling the case through the filler plug hole until 
oil runs out the level plug hole. Then, install 
both plugs. 

On 6-1 gear reduction engines (models 6, 8, 
8000, 10000, and 13000), no changes are re- 
quired for the oil in the reduction gear case, but 
level must be checked and the case refilled, as 
described in the paragraph above, every 100 
hours. Make sure the oil level plug (with screw- 
driver slot and no vent) is installed in the hole 
on the side of the case. 


TUNE-UP 


Spark Plugs 


Remove the spark plug with a 34 in. (1% in. 
plug) or a %g in. (2 in. plug) deep well socket 
wrench. Clean carbon deposits off the center 
and side electrodes with a sharp instrument. If 
possible, you should also attempt to remove de- 
posits from the recess between the insulator 
and the threaded portion of the plug. If the elec- 
trodes are burned away or the insulator is 
cracked at any point, replace the plug. Using a 
wire type feeler gauge, adjust the gap by bend- 
ing the side electrode where it 1s curved until 
the gap is 0.030 in. (0.8mm). 
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Checking spark plug gap with a wire feeler gauge 


When installing the plug, make sure the 
threads of the plug and the threads in the cylin- 
der head are clean. It is best to oil the plug 
threads very lightly. Be careful not to 
overtorque the plug, especially if the engine has 
an aluminum head. If you use a torque wrench, 
torque to about 15 ft. lbs. 


Breaker Points 


All Briggs and Stratton engines have magne- 
to ignition systems. Three types are used: Fly- 
wheel Type — Internal Breaker Flywheel Type 
— External Breaker, and Magna-Matic. 


FLYWHEEL TYPE — INTERNAL BREAKER 


This ignition system has the magneto located 
on the flywheel and the breaker points located 
under the flywheel. 

The flywheel is located on the crankshaft 
with a soft metal key. It is held in place by a nut 
or starter clutch. The flywheel key must be in 
good condition to insure proper location of the 
flywheel for ignition timing. Do not use a steel 
key under any circumstances. Use only a soft 
metal key, as originally supplied. 

The keyway in both flywheel and crankshaft 
should not be distorted. Flywheels are made of 
aluminum, zinc, or cast iron. 


Tune-Up Specifications 


Armature Gap 
Plug Plug Gap Point Gap idie 
Modei Type (in.) (in.) 2 leg 3 leg Speed 
Aluminum Block 
140000, 170000, 190000, 251000 © 030 020 010-.014 016-.019 1750 
Cast Iron Block 
19, 190000, 200000 @ .030 020 .010-.014 .022 -.026 1200 
23, 230000 @ .030 .020 .010-.014 .022-.026 1200 
243400, 300000, 320000 O .030 .020 .010-.014 — 1200 
© Manufacturer's Code Manufacturer 
1/2 in. 2 in. 
plug plug 
CJ-8 J-8 Champion 
RCJ-8 RJ-8 Champion (resistor) 
A-7NX A-71 Autolite 
AR-7N AR-80 Autolite (resistor) 
CS-45 GC-46 A G. 
— R-46 A.C. (resistor) 
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Flywheel magneto ignition with internal breaker 
points and external armature 


Flywheel, Nut, and/or Starter Clutch 
REMOVAL AND INSTALLATION 


Place a block of wood under the flywheel fins 
to prevent the flywheel from turning while you 
are loosening the nut or starter clutch. Be care- 
ful not to bend the flywheel. There are special 
flywheel holders available for this purpose; 
Briggs & Stratton recommends their use on fly- 
wheels of 634 in. (171.45mm) diameter or less. 

On rope starter engines, the 1⁄2 in. flywheel 
nut has a left-hand thread and the % in. nut 
has a right-hand thread. The starter clutch 
used on rewind or wind-up starters has a right- 
hand thread. 

Some flywheels have two holes provided for 
the use of a flywheel puller. Use a small gear 
puller or automotive steering wheel puller to 
remove the flywheel if a flywheel puller is not 
available. Be careful not to bend the flywheel if 
a gear puller is used. On rope starter engines 
leave the nut on for the puller to bear against. 
Small cast iron flywheels do not require a 
puller. 

Install the flywheel in the reverse order of re- 
moval after inspecting the key and keyway for 
damage or wear. 
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Removing the flywheel 


1 FASTEN FLYWHEEL PULLER TO FLYWHEEL 
WITH TWO SELF TAPPING SCREWS 
2 TURN DOWN THESE TWO NUTS TO 
LOOSEN FLYWHEEL / a 


Removing the flywheel with a puller 


Breaker Point Removal and Installation 


Remove the breaker cover. Care should be 
taken when removing the cover, to avoid dam- 
aging it. If the cover is bent or damaged, it 
should be replaced to insure a proper seal. 

The breaker point gap on all models is 0.020 
in. (0.5mm). Check the points for contact and 
for signs of burning or pitting. Points that are 
set too wide will advance the spark timing and 
may cause kickback when starting. Points that 
are set too close will retard the spark timing 
and decrease engine power. 

On models that have a separate condenser, 
the point set is removed by first removing the 
condenser and armature wires from the break- 
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Removing the integral breaker point and con- 
denser assembly 
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Replacing the breaker plunger bushing 


er point clip. Loosen the adjusting lock screw 
and remove the breaker point assembly. 

On models where the condenser is incorpo- 
rated with the breaker points, loosen the screw 
which holds the post. The condenser/point as- 
sembly is removed by loosening the screw 
which holds the condenser clamp. 

When installing a point set with the separate 
condenser, be sure that the small boss on the 
magneto plate enters the hole in the point 
bracket. Mount the point set to the magneto 
plate or the cylinder with a lock screw. Fasten 
the armature lead wire to the breaker points 
with the clip and screw. If these lead wires do 
not have terminals, the bare end of the wires 
can be inserted into the clip and the screw tight- 
ened to make a good connection. Do not let the 
ends of the wire touch either the point bracket 
or the magneto plate, or the ignition will be 
grounded. 

To install the integral condenser/point set, 
place the mounting post of the breaker arm into 
the recess in the cylinder so that the groove in 
the post fits the notch in the recess. Tighten the 
mounting screw securely. Use a 1⁄4 in. wrench. 
Slip the open loop of the breaker arm spring 
through the two holes in the arm, then hook 
the closed loop of the spring over the small post 
protruding from the cylinder. Push the flat end 
of the breaker arm into the groove in the 


mounting post. This places tension on the 
spring and pulls the arm against the plunger. If 
the condenser post is threaded, attach the soil 
primary wire and the ground wire (if furnished) 
with the lock washer and nut. If the primary 
wire is fastened to the condenser with a spring 
fastener, compress the spring and slip the pri- 
mary wire and ground wire into the hole in the 
condenser post. Release the spring. Lay the 
condenser in place and tighten the condenser 
clamp securely. Install the spring in the breaker 
arm. 


Point Gap Adjustment 


Turn the crankshaft until the points are open 
to the widest gap. When adjusting a breaker 
point assembly with an integral condenser, 
move the condenser forward or backward with 
a screwdriver until the proper gap is obtained 
— 0.020 in. (0.5mm). Point sets with a separate 
condenser are adjusted by moving the contact 
point bracket up and down after the lock screw 
has been loosened. The point gap is set to 0.020 
in. (0.5mm). 


Breaker Point Plunger 


If the breaker point plunger hole becomes ex- 
cessively worn, oil will leak past the plunger 
and may get on the points, causing them to 
burn. To check the hole, loosen the breaker 
point mounting screw and move the breaker 
points out of the way. Remove the plunger. If 
the flat end of the #19055 plug gauge will enter 
the plunger hole for a distance of 1⁄4 in. (6mm) 
or more, the hole should be rebushed. 

To install the bushing, it is necessary that the 
breaker points, armature, and crankshaft be re- 
moved. Use a #19056 reamer to ream out the 
old plunger hole. This should be done by hand. 
The reamer must be in alignment with the 
plunger hole. Drive the bushing, #23513, into 
the hole until the upper end of the bushing is 
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Adjusting point gap on the integral point and con- 
denser assembly 
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flush with the top of the boss. Remove all metal 
chips and dirt from the engine. 

If the breaker point plunger is worn to a 
length of 0.870 in. (22mm) or less, it should be 
replaced. Plungers must be inserted with the 
groove at the top or oil will enter the breaker 
box. Insert the plunger into the hole in the 
cylinder. 


Armature Air Gap Adjustment 


Set the air gap between the flywheel and the 
armature as follows: With the armature up as 
far as possible and just one screw tightened, slip 
the proper gauge between the armature and fly- 
wheel. Turn the flywheel until the magnets are 
directly below the armature. Loosen thé one 
mounting screw and the magnets should pull 
the armature down firmly against the thickness 
gauge. Tighten the mounting screws. 
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Adjustment of the armature gap 


FLYWHEEL TYPE — EXTERNAL BREAKER 
Breaker Point Set Removal and installation 


Turn the crankshaft until the points open to 
their widest gap. This makes it easier to assem- 
ble and adjust the points later if the crankshaft 
is not removed. Remove the condenser and up- 
per and lower mounting screws. Loosen the 
lock nut and back off the breaker point screw. 
Install the points in the reverse order of 
removal. 

To avoid the possibility of oil leaking past the 
breaker point plunger or moisture entering the 
crankcase between the plunger and the bush- 
ing, a plunger seal is installed on the engine 
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Flywheel ignition with an external 


models using this type of ignition system. To in- 
stall a new seal on the plunger, remove the 
breaker point assembly and con 
denser. Remove the retainer and eyelet, remove 
the old seal, and install the new one. Use ex- 
treme care when installing the seal on the 
plunger to avoid damaging the seal. Replace the 
eyelet and retainer and replace the points and 
condenser. 
NOTE: Apply a small amount of sealer to the 
threads of both mounting screws and the ad- 
Justment screw. The sealer prevents oil from 
leaking into the breaker point area. 


Point Gap Adjustment 


Turn the crankshaft until the points open to 
their widest gap. Turn the breaker point adjust- 
ing screw until the points open to 0.020 in. 
(0.5mm) and tighten the lock nut. When the 
cover is installed, seal the point where the pri- 
mary wire passes under the cover. This area 
must be resealed to prevent the entry of dust 
and moisture. 
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Breaker point gap adjustment 
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Armature Timing Adjustment 
MODELS 193000, 200000, 230000, 243000 


Using a puller, remove the flywheel. Set the 
point gap at 0.020 in. (0.5mm). Position the fly- 
wheel on the crankshaft taper. Slip the key in 
place. Install the flywheel and the crankshaft 
clockwise until the breaker points are just 
opening. Use a timing light. When the points 
just start to open, the arrow on the flywheel 
should line up with the arrow on the armature 
bracket. 

If the arrows do not match, slip off the fly- 
wheel without disturbing the position of the 
crankshaft. Slightly loosen the mounting screw 
which holds the armature bracket to the cylin- 
der. Slip the flywheel back onto the crankshaft. 
Insert the flywheel key. Install the flywheel nut 
finger tight. Move the armature and bracket as- 
sembly to align the arrows. Slip off the flywheel 
and tighten the armature bracket bolts. Install 
the key and flywheel. Tighten the flywheel nut 
to 110-118 ft. Ibs. on the 193000 and 200000 
series. On all the rest, tighten to 138-150 ft. 
lbs. Set the armature gap at 0.010-0.014 in. 
(0.25-0.35mm). 


MODELS 19D AND 23D 


With the points set at 0.020 in. (0.5mm) and 
the flywheel key screw finger tight together 
with the flywheel nut, rotate the flywheel clock- 
wise until the breaker points are just opening. 
The flywheel key drives the crankshaft while 
doing this. Using a timing light, rotate the fly- 
wheel slightly counterclockwise until the edge 
of the armature lines up with the edge of the 
flywheel insert. The crankshaft must not turn 
while doing this. Tighten the key screw and the 
flywheel nut. Set the armature air gap at 0.022- 
0.026 in. (0.56-0.66mm). 


Replacing Threaded Breaker Plunger and 
Bushing 


Remove the breaker cover and the condenser 
and breaker point assembly. 

Place a thick 95 in. (9.5mm) inside diameter 
washer over the end of the bushing and screw 
on the %-24 nut. Tighten the nut to pull the 
bushing out of the hole. After the bushing has 
been moved about Vs in. (mm), remove the nut 
and put on a second thick washer and repeat 
the procedure. A total stack of % in. (9.5mm) 
washers will be required to completely remove 
the bushing. Be sure the plunger does not fall 
out of the bushing as it 1s removed. 

Place the new plunger in the bushing with 
the large end of the plunger opposite the 
threads on the bushing. Screw the 38-24 in. nut 
onto the threads to protect them and insert the 
bushing into the cylinder. Place a piece of tub- 


Removing a threaded x bushing 


ing the same diameter as the nut and, using a 
hammer, drive the bushing into the cylinder 
until the square shoulder on the bushing is 
flush with the face of the cylinder. Check to be 
sure that the plunger operates freely. 


Replacing Unthreaded Breaker Plunger and 
Bushing 


Pull the plunger out as far as possible and use 
a pair of pliers to break the plunger off as close 
as possible to the bushing. Use a Y4-20 in. tap or 
a #93029 self threading screw to thread the 
hole in the bushing to a depth of about 15-55 in. 
(13-16mm). Use a 4-20 x Y in. hex head 
screw and two spacer washers to pull the bush- 
ing out of the cylinder. The bushing will be free 
when it has been extracted Die in. (8mm). Care- 
fully remove the bushing and the remainder of 
the broken plunger. Do not allow the plunger or 
metal chips to drop into the crankcase. 

Correctly insert the new plunger into the new 
bushing. Insert the plunger and the bushing 
into the cylinder. Use a hammer and the old 
bushing to drive the new bushing into the cylin- 
der until the new bushing is flush with the face 
of the cylinder. Make sure that the plunger op- 
erates freely. 


Removing an unthreaded plunger ee 


Plunger Seal 


Later models with Flywheel Type — External 
Breaker Ignition feature a plunger seal. This 
seal keeps both oil and moisture from entering 
the breaker box. If the points have become con- 
taminated on an engine manufactured without 
this feature, the seal may be installed. Parts, 
part numbers, and their locations are shown in 
the illustration. Install the seal onto the plung- 
er very carefully to avoid fracturing it. 
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Plunger seal used on later model engines 


MAGNA-MATIC IGNITION SYSTEM 
Removing the Flywheel 


Flywheels on engines with Magna-Matic igni- 
tion are removed with pullers similar to factory 
designs numbered #19068 and 19203. These 
pullers employ two bolts, which are screwed 
into holes tapped into the flywheel. The bolts 
are turned until the flywheel is forced off the 
crankshaft. Only this type of device should be 
used to pull these flywheels. 


Armature Air Gap 


The armature air gap on engines equipped 
with Magna-Matic ignition system is fixed and 
can change only if wear occurs on the crank- 
shaft journal and/or main bearing. Check for 
wear by inserting a 1⁄2 in. wide feeler gauge at 
several points between the rotor and armature. 
Minimum feeler gauge thickness is 0.004 in. 
(0.1mm). Keep the feeler gauge away from the 
magnets on the rotor or you will have a false 
reading. 
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The Magna-Matic ignition system 


Measuring the armature gap 


Rotor Removal and Installation 


The rotor is held in place by a woodruff key 
and a clamp on later engines, and a woodruff 
key and set screw on older engines. The rotor 
clamp must always remain on the rotor, unless 
the rotor is in place on the crankshaft and with- 
in the armature, or a loss of magnetism will 
occur. 

Loosen the socket head screw in the rotor 
clamp which will allow the clamp to loosen. It 
may be necessary to use a puller to remove the 
rotor from the crankshaft. On older models, 
loosen the small lock screw, then the set screw. 

To install the set screw type rotor, place the 
woodruff key in the keyway on the crankshaft, 
then slide the rotor onto the crankshaft until 
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Installing the rotor 
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the set screw hole in the rotor and the crank- 
shaft are aligned. Be sure the key remains in 
place. Tighten the set screw securely, then 
tighten the lock screw to prevent the set screw 
from loosening. The lock screw is self-threading 
and the hole does not require tapping. 

To install the clamp type rotor, place the 
woodruff key in place in the crankshaft and 
align the keyway in the rotor with the woodruff 
key. If necessary, use a short length of pipe and 
a hammer to drive the rotor onto the shaft until 
a 0.025 in. (0.6mm) feeler gauge can be inserted 
between the rotor and the bearing support. The 
split in the clamp must be between the slots in 
the rotor. Tighten the clamp screws to 60-70 
inch lbs. 


Rotor Timing Adjustment 


The rotor and armature are correctly timed 
at the factory and require timing only if the ar- 
mature has been removed from the engine, or if 
the cam gear or crankshaft has been replaced. 

If it is necessary to adjust the rotor, proceed 
as follows: with the point gap set at 0.020 in. 
(0.5mm), turn the crankshaft in the normal di- 
rection of rotation until the breaker points 
close and just start to open. Use a timing light 
or insert a piece of tissue paper between the 
breaker points to determine when the points 
begin to open. With the three armature mount- 
ing screws slightly loose, rotate the armature 
until the arrow on the armature lines up with 
the arrow on the rotor. Align with the corre- 
sponding number of engine models, for exam- 
ple, on Model 9, align with #9. Retighten the 
armature mounting screws. 


Coll and/or Armature Replacement 


Usually the coil and armature are not sepa- 
rated, but left assembled for convenience. How- 
ever, if one or both need replacement, proceed 
as follows: the coil primary wire and the coil 
ground wire must be unfastened. Pry out the 
clips that hold the coil and coil core to the arma- 
ture. The coil core is a slip fit in the coil and can 
be pushed out of the coil. 

To reassemble, push the coil core into the coil 
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Adjustment of the timing 


with the rounded side toward the ignition cable. 
Place the coil and core on the armature with the 
coil retainer between the coil and the armature 
and with the rounded side toward the coil. 
Hook the lower end of the clips into the arma- 
ture, then press the upper end onto the coil 
core. 

Fasten the coil ground wire (bare double 
wires) to the armature support. Next, place the 
assembly against the cylinder and around the 
rotor and bearing support. Insert the three 
mounting screws together with the washer and 
lockwasher into the three long oval holes in the 
armature. Tighten them enough to hold the ar- 
mature in place but loose enough so the arma- 
ture can be moved for adjustment of the timing. 
Attach the primary wires from the coil and the 
breaker points to the terminal at the upper side 
of the backing plate. This terminal is insulated 
from the backing plate. Push the ignition cable 
through the louvered hole at the left side of the 
backing plate. 


Breaker Polnt Removal and Installatlon 


Turn the crankshaft until the points open to 
the widest gap. This makes it easier to assemble 
and adjust the points later if the crankshaft is 
not removed. With the terminal screw out, re- 
move the spring screw. Loosen the breaker 
shaft nut until the nut is flush with the end of 
the shaft. Tap the nut to free the breaker arm 
from the tapered end of the breaker shaft. Re- 
move the nut, lockwasher, and breaker arm. 
Remove the breaker plate screw, breaker plate, 
pivot, insulating plate, and eccentric. Pry out 
the breaker shaft seal with a sharp pointed tool. 

To install the breaker points, press in the 
new oil seal with the metal side out. Put the 
new breaker plate on the top of the insulating 
plate, making sure that the detent in the break- 
er plate engages the hole in the insulating plate. 
Fasten the breaker plate screw enough to put a 
light tension on the plate. Adjust the eccentric 
so that the left edge of the insulating plate is 
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The breaker point assembly 
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parallel to the edge of the box and tighten the 
screw. This locates the breaker plate so that the 
proper gap adjustments may be made. Turn the 
breaker shaft clockwise as far as possible and 
hold it in this position. Place the new breaker 
points on the shaft, then the lockwasher, and 
tighten the nut down on the lockwasher. Re- 
place the spring screw and terminal screw. 


Breaker Box Removal and Instaliation 


Remove the two mounting screws, then re- 
move the breaker box, turning it slightly to 
clear the arm at the inner end of the breaker 
shaft. The breaker points need not be removed 
to remove the breaker box. N 

To install, pull the primary wire through the 
hole at the lower left corner of the breaker box. 
See that the primary wire rests in the groove at 
the top end of the box, then tighten the two 
mounting screws to hold the box in place. 


Breaker Shaft Removal and Installation 


The breaker shaft can be removed, after the 
breaker points are removed, by turning the 
shaft one half turn to clear the retaining spur at 
the inside of the breaker box. 

Install by inserting the breaker shaft with 
the arm upward so the arm will clean the re- 
tainer boss. Push the shaft all the way in, then 
turn the arm downward. 


Breaker Point Adjustment 


To adjust the breaker points, turn the crank- 
shaft until the breaker points open to the wid- 
est gap. Loosen the breaker point plate screw 
slightly. Rotate the eccentric to obtain a point 
gap of 0.020 in. (0.5mm). Tighten the breaker 
plate screw. 
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Adjusting the breaker point gap 


Mixture Adjustment 
Two Piece Flo-Jet 


1. Start the engine and run it at 3000 rpm 
until it warms up. 
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Carburetor adjustment screws 


2. Turn the needle valve (flat handle) to both 
extremes of operation noting the location of the 
valve at both points. That is, turn the valve in- 
ward until the mixture becomes too lean and 
the engine starts to slow, then note the position 
of the valve. Turn it outward slowly until the 
mixture becomes too rich and the engine begins 
to slow. Turn the valve back inward to the mid- 
point between the two extremes. 

3. Install a tachometer on the engine. Pull 
the throttle to the idle position and hold it there 
through the rest of this step. Adjust the idle 
speed screw until the engine idles at 1750 rpm 
if it’s an aluminum engine, or 1200 rpm, if it's a 
cast iron engine. Then, turn the idle valve in 
and out to adjust mixture, as described in Step 
2. If idle valve adjustment changes idle speed, 
adjust speed to specification. 

4. Release the throttle and observe the en- 
gine's response. The engine should accelerate 
without hesitation. If response is poor, one of 
the mixture adjustments is too lean. Readjust 
either or both as necessary. If idle speed was 
changed after idle valve was adjusted, readjust 
the idle valve first. 


One Piece Flo-Jet 


Follow the instructions for adjusting the Two 
Piece Flo-Jet carburetor (above). On the large, 
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Idle valve and needle valve locations on the One 
Piece Flo-Jet 
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One Piece Flo-Jet, the needle valve is located 
under the float bowl, and the idle valve on top of 
the venturi passage. On the small One Piece 
Flo-Jet, both valves are adjusted by screws lo- 
cated on top of the venturi passage. The needle 
valve is located on the air horn side, is centered 
above the float bowl, and uses a larger screw 
head. 


Governor Adjustments 


SETTING MAXIMUM GOVERNED SPEED 
WITH ROTARY LAWNMOWER BLADES 


NOTE: Strict limits on engine rpm must be 
observed when setting top governed speed on 
rotary lawnmowers. This is done so that 
blade tip speeds will be kept to less than 
19,000 feet per minute. Briggs & Stratton 
suggests setting the governor 200 rpm low to 
allow for possible error in the tachometer 
reading. These figures below, based on blade 
length, must be strictly adhered to, or a seri- 
ous accident could result! 


Model 140000 


Loosen the screw which holds the governor 
lever to the governor shaft. Turn the governor 
lever counterclockwise until the carburetor 
throttle is wide open. With a screwdriver, turn 
the governor shaft counterclockwise as far as it 
will go. Tighten the screw which holds the gov- 
ernor lever to the governor shaft. 


Cast Iron Models 19, 190000, 200000, 23, 
230000, 240000 


Loosen the screw which holds the governor 
lever to the governor shaft. Push the lever 
counterclockwise as far as it will go. Hold it in 
position and turn the governor shaft counter- 
clockwise as far as it will go. This can be done 
with a screwdriver. Securely tighten the screw 
that holds the governor lever to the shaft. 
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Bending the spring anchor tang to get desired top 
speed 


Aluminum Models 140000, 170000, 190000, 
251000 


Vertical and horizontal shaft engine gover- 
nors are adjusted by setting the control lever in 
the high speed position. Loosen the nut on the 
governor lever. Turn the governor shaft clock- 
wise with a screwdriver to the end of its travel. 
Tighten the nut. The throttle must be wide 
open. Check to see if the throttle can be moved 
from idle to wide open without binding. 


ADJUSTING TOP NO LOAD SPEED 


Set the control lever to the maximum speed 
position with the engine running. Bend the 
spring anchor tang to get the desired top speed. 
ADJUSTMENT FOR CLOSER GOVERNING 
Generator Applications Only 


1. Snap knob upward to release adjusting 
nut. 


a 
as 


You can make a tool like the one shown to adjust 
spring anchor tang 
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THROTTLE STOP 


Obtaining closer governing on generator applica- 
tions 


2. Pull knob out against stop. 

3. Then, bend the spring anchor tang to get 
top no-load speed as described below, depending 
upon the application. 

On models 140400, 146400, 170400, 190400 
and 251400 with an 1800 rpm generator: tem- 
porarily substituting a #260902 governor 
spring, set the no load speed at 2600 rpm, and 
then set throttle stop at 1600 rpm. 

On models 140400, 146400, 170400, 190400, 
251400 and 251400 with an 3600 rpm genera- 
tor: set no load speed to 4200 rpm with stan- 
dard governor spring. 

4. Snap knob back into its normal position. 

5. Adjust the knob for the desired generator 
speed. 


Choke Adjustment 


Choke-a-Matic, Pulsa-Jet and Vacu-Jet 
Carburetors 


To check the operation of the choke linkage, 
move the speed adjustment lever to the choke 
position. If the choke slide does not fully close, 
bend the choke link. The speed adjustment le- 
ver must make good contact against the top 
switch. 

Install the carburetor and adjust it in the 
same manner as the Pulsa-Jet carburetor. 


Two-Piece Flo-Jet Automatic Choke 


Hold the choke shaft so the thermostat lever 
is free. At room temperature — 68°F (20°C), the 
screw in the thermostat collar should be in the 
center of the stops. If not, loosen the stop screw 
and adjust the screw. 

Loosen the set screw on the lever of the ther- 
mostat assembly. Slide the lever to the right or 
left on the shaft to ensure free movement of the 
choke link in any position. Rotate the thermo- 
stat shaft clockwise until the stop screw strikes 
the tube. Hold it in position and set the lever on 
the thermostat shaft so that the choke valve 
will be held open about Ys in. (3mm) from a 
closed position. Then tighten the set screw in 
the lever. 

Rotate the thermostat shaft counterclock- 
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Adjusting automatic choke—Two Piece Flo-Jet 


wise until the stop screw strikes the opposite 
side of the tube. Then open the choke valve 
manually until it stops against the top of the 
choke link opening. The choke valve should 
now be open approximately Ys in. (3mm) as 
before. 

Check the position of the counterweight le- 
ver. With the choke valve in a wide open posi- 
tion (horizontal) the counterweight lever 
should also be in a horizontal position with the 
free end toward the right. 

Operate the choke manually to be sure that 
all parts are free to move without binding or 
rubbing in any position. 


Compression Checking 


You can check the compression in any Briggs 
& Stratton engine by performing the following 
simple procedure: spin the flywheel counter- 
clockwise (flywheel side) against the compres- 
sion stroke. A sharp rebound indicates that 
there is satisfactory compression. À slight or no 
rebound indicates poor compression. 

It has been determined that this test is an ac- 
curate indication of compression and 1s recom- 
mended by Briggs and Stratton. Briggs & Strat- 
ton does not supply compression pressures. 

Loss of compression will usually be the result 
of one or a combination of the following: 

1. The cylinder head gasket is blown or 
leaking. 

2. The valves are sticking or not seating 
properly. 

3. The piston rings are not sealing, which 
would also cause the engine to consume an ex- 
cessive amount of oil. 

Carbon deposits in the combustion chamber 
should be removed every 100 or 200 hours of 
use (more often when run at a steady load), or 
whenever the cylinder head is removed. 
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CARBURETED FUEL SYSTEM 


There are three types of carburetors used on 
Briggs & Stratton engines. They are the Pulsa- 
Jet, Vacu-Jet and Flo-Jet. The first two types 
have three models each and the Flo-Jet has two 
versions. 

Before removing any carburetor for repair, 

look for signs of air leakage or mounting gas- 
kets that are loose, have deteriorated, or are 
otherwise damaged. 
Note the position of the governor springs, gov- 
ernor link, remote control, or other attach- 
ments to facilitate reassembly. Be careful not to 
bend the links or stretch the springs. 


AUTOMATIC CHOKE OPERATION 


The automatic choke operates in conjunction 
with engine vacuum, similar to the Pulsa-Jet 
fuel pump. 

A diaphragm under the carburetor is con- 
nected to the choke shaft by a link. A calibrated 
spring under the diaphragm holds the choke 
closed when the engine is not running. Upon 
starting, vacuum created during the intake 
stroke is routed to the bottom of the diaphragm 
through a calibrated passage, thereby opening 
the choke. 

This system also has the ability to respond in 
the same manner as an accelerator pump. As 
speed decreases during heavy loads, the choke 
valve partially closes, enriching the air/fuel 
mixture, thereby improving low speed perfor- 
mance and lugging power. 

To check the automatic choke, remove the air 
cleaner and replace the stud. Observe the posi- 
tion of the choke valve; it should be fully closed. 
Move the speed control to the stop position; the 
governor spring should be holding the throttle 
in a closed position. Give the starter rope sever- 
al quick pulls. The choke valve should alter- 
nately open and close. 

If the choke valve does not react as stated in 
the previous paragraph, the carburetor will 
have to be disassembled to determine the prob- 
lem. Before doing so, however, check the follow- 
ing items so you know what to look for: 


ENGINE IS UNDER-CHOKED 


1. Carburetor is adjusted too lean. 

2. The fuel pipe check valve is inoperative 
(Vacu-Jet only). 

3. The air cleaner stud is bent. 

4. The choke shaft is sticking due to dirt. 

5. The choke spring is too short or damaged. 

6. The diaphragm is not preloaded. 


ENGINE IS OVER-CHOKED 


1. Carburetor is adjusted too rich. 
2. The air cleaner stud is bent. 


The two types of Flo-Jet carburetors 


3. The choke shaft is sticking due to dirt. 

4. The diaphragm is ruptured. 

5. The vacuum passage is restricted. 

6. The choke spring is distorted or stretched. 

7. There is gasoline or oil in the vacuum 
chamber. 

8. There is a leak between the link and the 
diaphragm. 

9. The diaphragm was folded during assem- 
bly, causing a vacuum leak. 
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Automatic choke system 


10. The machined surface on the tank top is 
not flat. 


REPLACING THE AUTOMATIC CHOKE 


Inspect the automatic choke for free opera- 
tion. Any sticking problems should be corrected 
as proper choke operation depends on freedom 
of the choke to travel as dictated by engine 
vacuum. 

Remove the carburetor and fuel tank assem- 
bly from the engine. The choke link cover may 
now be removed and the choke link disconnect- 
ed from the choke shaft. Disassemble the car- 
buretor from the tank top, being careful not to 
damage the diaphragm. 


CHECKING THE DIAPHRAGM AND SPRING 


The diaphragm can be reused, provided it has 
not developed wear spots or punctures. On the 


Assembling the diaphragm spring to the new 
diaphragm 
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Installing the diaphragm and spring into the 
spring pocket 
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Positioning the diaphragm on top of the fuel tank 


Pulsa-Jet models, make sure that the fuel 
pump valves are not damaged. Also check the 
choke spring length. The Pulsa-Jet spring mini- 
mum length is 1% in. (28.5mm) and the maxi- 
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mum is 173, in. (31mm) Vacu-Jet spring length 
minimum is 1% g in. (24mm), maximum length 
1 in. (25mm). If the spring length is shorter or 
longer than specified, replace the diaphragm 
and the spring. 


CHECKING THE TANK TOP 


The machined surface on the top of the tank 
must be flat in order for the diaphragm to pro- 
vide an adequate seal between the carburetor 
and the tank. If the machined surface on the 
tank is not flat, it is possible for gasoline to en- 
ter the vacuum chamber by passing between 
the machined surface and the diaphragm. Once 
fuel has entered the vacuum chamber, it can 
move through the vacuum passage and into the 
carburetor. The flatness of the machined sur- 
face on the tank top can be checked by using a 
straight-edge and a feeler gauge. The surface 
should not vary more than 0.002 in. (0.05mm). 
Replace the tank if a 0.002 in. (0.05mm) feeler 
gauge can be passed under the straight-edge. 

If a new diaphragm is installed, assemble the 
spring to the replacement diaphragm, taking 
care not to bend or distort the spring. 

Place the diaphragm on the tank surface, posi- 
tioning the spring in the spring pocket. 

Place the carburetor on the diaphragm en- 
suring that the choke link and diaphragm are 
properly aligned between the carburetor and 
the tank top. On Pulsa-Jet models, place the 
pump spring and cap on the diaphragm over the 
recess or pump chamber in the fuel tank. 
Thread in the carburetor mounting screws to 
about two threads. Do not tighten them. Close 
the choke valve and insert the choke link into 
the choke shaft. 

Remove the air cleaner gasket, if it is in place, 
before continuing. Insert a % in. bolt or rod into 
the carburetor air horn. With the bolt in posi- 
tion, tighten the carburetor mounting screws in 
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Checking the tank top for warpage 
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Pre-loading the diaphragm to adjust the choke 


a staggered sequence. Please note that the in- 
sertion of the Y in. bolt opens the choke to an 
over-center position, which preloads the 
diaphragm. 

Remove the % in. bolt. The choke valve 
should now move to a fully closed position. If 
the choke valve is not fully closed, make sure 
that the choke spring is properly assembled to 
the diaphragm, and also properly inserted in its 
pocket in the tank top. 

All carburetor adjustments should be made 
with the air cleaner on the engine. Adjustment 
is best made with the fuel tank half full. See the 
“Tune-Up” section. 


Two Piece Flo-Jet Carburetors 
Large and Small Line 


CHECKING THE UPPER BODY FOR 
WARPAGE 


With the carburetor assembled and the body 
gasket in place, try to insert a 0.002 in. 
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Cutaway view of a two piece Flo-Jet carburetor 


(0.05mm) feeler gauge between the upper and 
lower bodies at the air vent boss, just below the 
idle valve. If the gauge can be inserted, the up- 
per body is warped and should be replaced. 


CHECKING THE THROTTLE SHAFT AND 
BUSHINGS 


Wear between the throttle shaft and bush- 
ings should not exceed 0.010 in. (0.25mm). 
Check the wear by placing a short iron bar on 
the upper carburetor body so that it just fits un- 
der the throttle shaft. Measure the distance 
with a feeler gauge while holding the shaft 
down and then holding it up. If the difference is 
over 0.010 in. (0.25mm), either the upper body 
should be rebushed, the throttle shaft replaced, 
or both. Wear on the throttle shaft can be 
checked by comparing the worn and unworn 
portions of the shaft. To replace the bushings, 
remove the throttle shaft using a thin punch to 
drive out the pin which holds the throttle stop 
to the shaft; remove the throttle valve, then 
pull out the shaft. Place a 14-20 tap or an E-Z 
Out in a vise. Turn the carburetor body so as to 
thread the tap or E-Z Out into the bushings 
enough to pull the bushings out of the body. 
Press the new bushings into the carburetor 
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Removing the throttle shaft bushing 


body with a vise. Insert the throttle shaft to be 
sure it is free in the bushings. If not, run a size 
7/45 in. (5.5mm) drill through both bushings to 
act as a line reamer. Install the throttle shaft, 
valve, and stop. 


DISASSEMBLY OF THE CARBURETOR 


1. Remove the idle valve. 

2. Loosen the needle valve packing nut. 

3. Remove the packing nut and needle valve 
together. To remove the nozzle, use a narrow, 
blunt screwdriver so as not to damage the 
threads in the lower carburetor body. The noz- 
zle projects diagonally into a recess in the upper 
body and must be removed before the upper 
body is separated from the lower body, or it may 
be damaged. 

4. Remove the screws which hold the upper 
and lower bodies together. A pin holds the float 
in place. 

5. Remove the pin to take out the float valve 
needle. Check the float for leakage. If it con- 
tains gasoline or is crushed, it must be replaced. 
Use a wide, proper fitting screwdriver to re- 
move the float inlet seat. 

6. Lift the venturi out of the lower body. 
Some carburetors have a welch plug. This 
should be removed only if necessary to remove 
the choke plate. Some carburetors have nylon 
choke shaft. 
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REPAIR 


Use new parts where necessary. Always use 
new gaskets. Carburetor repair kits are avail- 
able. Tighten the inlet seat with the gasket se- 
curely in place, if used. Some float valves have a 
spring clip to connect the float valve to the float 
tang. Others are nylon with a stirrup which fits 
over the float tang. Older float valves and en- 
gines with fuel pumps have neither a spring nor 
a stirrup. 

A viton tip float valve is used in later models 
of the large, two-piece Flo-Jet carburetor. The 
seat is pressed into the upper body and does not 
need replacement unless it is damaged. 


Replacing the Pressed-In Float Valve Seat 


Clamp the head of a #93029 self threading 
screw in a vise. Turn the carburetor body to 
thread the screw into the seat. Continue turn- 
ing the carburetor body, drawing out the seat. 
Leave the seat fastened to the screw. Insert the 
new seat #230996 into the carburetor body. 
The seat has a starting lead. 

NOTE: If the engine is equipped with a fuel 
pump, install a #231019 seat. Press the new 
seat flush with the body using the screw and 
old seat as a driver. Make sure that the seat is 
not pressed below the body surface or improp- 
er float-to-float valve contact will occur. In- 
stall the float valve. 
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Replacing the float valve seat 


Checking the Float Level 


With the body gasket in place on the upper 
body and the float valve and float installed, the 
float should be parallel to the body mounting 
surface. If not, bend the tang on the float until 
they are parallel. Do not press on the flat to ad- 
just it. 


ASSEMBLY OF THE CARBURETOR 


Assemble the venturi and the venturi gasket 
to the lower body. Be sure that the holes in the 
venturi and the venturi gasket are aligned. 
Some models do not have a removable ventun. 
Install the choke parts and welch plug if previ- 


ously removed. Use a sealer around the welch 
plug to prevent entry of dirt. 

Fasten the upper and lower bodies together 
with the mounting screws. Screw in the nozzle 
with a narrow, blunt screwdriver, making sure 
that the nozzle tip enters the recess in the up- 
per body. Tighten the nozzle securely. Screw in 
the needle valve and idle valve until they just 
seat. Back off the needle valve 112 turns. Do not 
tighten the packing nut. Back off the idle valve 
3⁄4 of a turn. These settings are about correct. 
Final adjustment will be made when the engine 
is running. See the Tune-Up section for mix- 
ture and choke adjustments. 


One-Piece Flo-Jet Carburetor 


The large, one-piece Flo-Jet carburetor has 
its high speed needle valve below the float bowl. 
All other repair procedures are similar to the 
small, one-piece Flo-Jet carburetor. 


DISASSEMBLY 


1. Remove the idle and needle valves. 

2. Remove the carburetor bowl screw. A pin 
holds the float in place. 

3. Remove the pin to take off the float and 
float valve needle. Check the float for leakage. If 
it contains gasoline or 1s crushed, it must be re- 
placed. Use a screwdriver to remove the carbu- 
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Large one piece Flo-Jet carburetor 
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retor nozzle. Use a wide, heavy screwdriver to 
remove the float valve seat, if used. 

If it is necessary to remove the choke valve, 
venturi throttle shaft, or shaft bushings, pro- 
ceed as follows. 

1. Pry out the welch plug. 

2. Remove the choke valve, then the shaft. 
The venturi will then be free to fall out after the 
choke valve and shaft have been removed. 

3. Check the shaft for wear. (Refer to the 
“Two-Piece Flo-Jet Carburetor” section for 
checking wear and replacing bushings). 


REPAIR OF THE CARBURETOR 


Use new parts where necessary. Always use 
new gaskets. Carburetor repair kits are avail- 
able. If the venturi has been removed, install 
the venturi first, then the carburetor nozzle 
jets. The nozzle jet holds the venturi in place. 
Replace the choke shaft and valve. Install a new 
welch plug in the carburetor body. Use a sealer 
to prevent dirt from entering. 

A viton tip float valve is used in the large, 
one-piece Flo-Jet carburetor. The seat is 
pressed in the upper carburetor body and does 
not need replacement unless it is damaged. Re- 
place the seat in the same manner as for the 
two-piece Flo-Jet carburetor. 


Checking the Float Level 


With the body gasket in place on the upper 
body and float valve and the float installed, the 
float should be parallel to the body mounting 
surface. If not, bend the tang on the float until 
they are parallel. Do not press on the float. 

Install the float bow], idle valve, and needle 
valve. Turn in the needle valve and the idle 
valve until they just seat. Open the needle valve 
2% turns and the idle valve 1% turns. On the 
large carburetors with the needle valve below 
the float bowl, open the needle valve and the 
idle valve 1% turns. 


Float Level Chart 


Float 
Carburetor Setting 

Number (in.) 

2712-S 19/64 

2713S 19/64 
2714-S 1⁄4 
*2398-S 1⁄4 
2336-S 1⁄4 
2336-SA 1⁄4 
2337-S 1⁄4 
2337-SA Va 

2230-S 17/64 

2217-S "Yea 


* When resilient seat is used, set float level at 9/32 + 
1/ z 


164. 
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These settings will allow the engine to start. 
Final adjustment should be made when the en- 
gine is running and has warmed up to operating 
temperature. See the “Two-Piece Flo-Jet Car- 
buretor” adjustment procedure. 


Governors 


The purpose of a governor is to maintain, 
within certain limits, a desired engine speed 
even though the load may vary. 


AIR VANE GOVERNORS 


The governor spring tends to open the throt- 
tle. Air pressure against the ar vane tends to 
close the throttle. The engine speed at which 
these two forces balance is called the governed 
speed. The governed speed can be varied by 
changing the governor spring tension. 

Worn linkage or damaged governor springs 
should be replaced to insure proper governor 
operation. No adjustment is necessary. 


MECHANICAL GOVERNORS 


The governor spring tends to pull the throttle 
open. The force of the counterweights, which 
are operated by centrifugal force, tends to close 
the throttle. The engine speed at which these 
two forces balance is called the governed speed. 
The governed speed can be varied by changing 
the governor spring tension. 


ENGINE NOT RUNNING ENGINE RUNNING 


Air vane governor installed on horizontal crank- 
shaft engine 


AIR VANE 


SPRING ` 


Air vane governor installed on vertical crankshaft 
engine 
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FOLLOWER 


SHAFT 


LEVER 


Mechanical governor exploded view 


GOVERNOR REPAIR 


The procedures below describe disassembly 
and assembly of the various kinds of mechani- 
cal governors. Look for gears with worn or bro- 
ken teeth, worn thrust washers, weight pins, 
cups, followers, etc. Replace parts that are worn 
and reassemble. 


Mode! 140000 
DISASSEMBLY 


1. Loosen the governor lever mounting 
screw, and pull the lever off the shaft. 

2. Remove the two housing mounting 
screws. Carefully pull the housing off the block, 
being careful to catch the governor gear, which 
will slip off the shaft. Pull the steel thrust 
washer off the shaft. 

3. Remove the governor lever roll pin and 
washer. Unscrew the governor lever shaft by 
turning it clockwise and remove it. 


ASSEMBLY 


1. Push the governor lever shaft into the 
crankcase cover, threaded end first. Assemble 
the small washer onto the inner end of the 
shaft, and then screw the shaft into the gover- 
nor crank follower by turning it counterclock- 
wise. Tighten it securely. 

2. Turn the shaft until the follower points 
down slightly, in a position where it would 
press against the cup when the housing is 
installed. 

3. Place the washer on the outside end of the 
shaft. Install the rollpin, so the leading end just 
reaches the outside diameter of the shaft and 
the back end protrudes. 
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Assembling the mechanical governor 


GOVERNOR 
SHAFT 


4. Install the thrust washer and the gover- 
nor gear on the shaft in the housing (in that 
order). 

5. Hold the crankcase cover in a vertical (the 
normal) position and install the housing with 
the gear in position so the point of the steel cup 
on the gear contacts the follower. Install and 
tighten the housing mounting screws. 

6. Install the lever on the shaft pointing 
downward at an angle of about 30°. Adjust as 
described in the Tune-Up section. 


Cast Iron Models 19, 190000, 20000, 23, 230000, 
240000 


DISASSEMBLY 


1. Remove the cotter key and washer from 
the outer end of the governor shaft. Remove the 
governor crank from inside the crankcase. 

2. Slide the governor gear off the shaft. 


ASSEMBLY 


1. Install the governor gear onto the shaft in- 
side the crankcase. Then, insert the governor 
shaft assembly through the bushing from in- 
side the crankcase. 

2. Install the governor lever to the shaft 
loosely, and then adjust it as described in the 
Tune-Up section. 
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Assembling cover with governor and governor 
shaft in proper position (horizontal shaft engines) 
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Adjusting the breaker point gap 
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Aluminum Models 140000, 170000, 190000 and 
251000 


DISASSEMBLY 


On horizontal shaft models: Remove the gov- 
ernor assembly as a unit from the crankcase 
cover. 

On vertical shaft models: Remove the entire 
assembly as part of the oil slinger (see the Over- 
haul Section). 


ASSEMBLY 


1. Assemble governors on horizontal crank- 
shaft models with crankshaft in a horizontal 
position. The governor rides on a short station- 
ary shaft which is integral with the crankcase 
cover. The governor shaft keeps the governor 
from sliding off the shaft after the cover is in- 
stalled. The governor shaft must hang straight 
down, or it may jam the governor assembly 
when the crankcase cover is installed, breaking 
it when the engine is started . The governor 
shaft adjustment should be made (see the 
Tune-Up section) as soon as the crankcase cov- 
er is in place so that the governor lever will be 
clamped in the proper position. 

2. On both horizontal and vertical crank- 
shaft models, the governor is held together 
through normal operating forces. For this rea- 
son, the governor link and all other external 
linkages must be in place and properly adjusted 
whenever the engine is operated. 


ENGINE OVERHAUL 


Cylinder Head 
REMOVAL AND INSTALLATION 


Always note the position of the different cyl- 
inder head screws so that they can be properly 
reinstalled. If a screw is used in the wrong posi- 
tion, it may be to short and not engage enough 
threads. If it is too long, it may bottom on a fin, 
either breaking the fin, or leaving the cylinder 
head loose. 


Cylinder Head Bolt Torque 


Specifications 
Basic Model Series In. Ibs. Torque 
Aluminum Cylinder 
140000, 170000, 190000, 165 
251000 
Cast Iron Cylinder 
19, 190000, 200000, 23, 190 
230000, 240000, 300000, 
320000 


MODELS 23 2 O 
240090 -300000-320000 


Cylinder head bolt tightening sequences 


Remove the cylinder screws and then the cyl- 
inder head. Be sure to remove the gasket and all 
remaining gasket material from the cylinder 
head and the block. Assemble the cylinder head 
with a new gasket, cylinder head shield, screws, 
and washers in their proper places. Graphite 
grease should be used on aluminum cylinder 
head screws. 

Do not use a sealer of any kind on the head 
gasket. Tighten the screws down evenly by 
hand. Use a torque wrench and tighten the 
head bolts in the correct sequence. 


Valves 
REMOVAL AND INSTALLATION 


1. Using a valve spring compressor, adjust 
the jaws so they touch the top and bottom of the 
valve chamber, and then place one of the jaws 
over the valve spring and the other underneath, 
between the spring and the valve chamber. This 
positioning of the valve spring compressor is for 
valves that have either pin or collar type 
retainers. 

2. Tighten the jaws to compress the spring. 
Remove the collars or pin and lift out the valve. 
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The three types of valve spring retainers 
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3. Pull out the compressor and the spring. 

4a. To remove valves with ring type retain- 
ers, position the compressor with the upper jaw 
over the top of the valve chamber and the lower 
jaw between the spring and the retainer. Com- 
press the spring, remove the retainer, and pull 
out the valve. Remove the compressor and 
spring. 

4b. If the retainers are held by a pin or col- 
lars, place the valve spring and retainer and cup 
(Models 14-19-20-23-24-32) into the valve 
spring compressor. Compress the spring until it 
is solid. Insert the compressed spring and re- 
tainer into the valve chamber. Then drop the 
valve into place, pushing the stem through the 
retainer. Hold the spring up in the chamber, 
hold the valve down, and insert the retainer pin 
with needle nose pliers or place the collars in 
the groove in the valve stem. Loosen the spring 
until the retainer fits around the pin or collars, 
then pull out the spring compressor. Be sure 
the pin or collars are in place. 

9. Before installing the valves, check the 
thickness of the valve springs. Some engines 
use the same spring for the intake and exhaust 
side, while others use a heavier spring on the 
exhaust side. Compare the springs before in- 
stalling them. 

6. To install valves with ring type retainers, 
compress the retainer and spring with the com- 
pressor. The large diameter of the retainer 
should be toward the front of the valve cham- 
ber. Insert the compressed spring and retainer 
into the valve chamber. Drop the valve stem 
through the larger area of the retainer slot and 
move the compressor so as to center the small 
area of the valve retainer slot onto the valve 
stem shoulder. Release the spring tension and 
remove the compressor. 


Valve Guides 
REMOVAL AND INSTALLATION 


First check valve guide for wear with a plug 
gauge, Briggs & Stratton part #19151 or equiv- 
alent. If the flat end of the valve guide plug 
gauge can be inserted into the valve guide for a 
distance of Y g in. (8mm), the guide is worn and 
should be rebushed in the following manner. 

1. Procure a reamer #19183 and reamer 
guide bushing #19192, and lubricate the ream- 
er with kerosene. Then, use reamer and reamer 
guide bushing to ream out the worn guide. 
Ream to only /s in. (1.6mm) deeper than valve 
guide bushing #230655 . BE CAREFUL NOT 
TO REAM THROUGH THE GUIDE! 

2. Press in valve guide bushing #230655 un- 
til top end of bushing is flush with top end of 
valve guide. Use a soft metal driver (brass, cop- 


Removing the valve springs with the help of a 
valve spring compressor 


per, etc.) so top end of bushing is not peened 
over. 
NOTE: The bushing #230655 is finish 
reamed to size at the factory, so no further 
reaming is necessary, and a standard valve 
can be used. 
Valve seating should be checked after bush- 
ing the guide, and corrected if necessary by re- 
facing the seat. 
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Bushing the valve guide 
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REFACING VALVES AND SEATS 


Faces on valves and valve seats should be re- 
surfaced with a valve grinder or cutter to an an- 
gle of 45*. 

NOTE: Some engines have a 80° intake valve 

and seat. 

The valve and seat should then be lapped 
with a fine lapping compound to remove the 
grinding marks and ensure a good seat. The 
valve seat width should be 1.2-1.6mm. If the 
seat is wider, a narrowing stone or cutter 
should be used. If either the seat or valve is bad- 
ly burned, it should be replaced. Replace the 
valve if the edge thickness (margin) is less than 
0.4mm after it has been resurfaced. = 


CHECK AND ADJUST TAPPET CLEARANCE 


Insert the valves in their respective positions 
In the cylinder. Turn the crankshaft until one 
of the valves is at its highest position. Turn the 
crankshaft one revolution. Check the clearance 
with a feeler gauge. Repeat for the other valve. 
Grind off the end of the valve stem if necessary 
to obtain proper clearance. 

NOTE: Check the valve tappet clearance 

with the engine cold. 


Valve Seat Inserts 


Cast iron cylinder engines are equipped with 
an exhaust valve insert which can be removed 
and replaced with a new insert. The intake side 
must be counter-bored to allow the installation 
of an intake valve seat insert (see below). Alu- 
minum alloy cylinder models are equipped with 
inserts on both the exhaust and intake valves. 


REMOVAL AND INSTALLATION 


Valve seat inserts are removed with a special 
puller. 

NOTE: On aluminum alloy cylinder models, 

it may be necessary to grind the puller nut un- 

til the edge is % in. (0.8mm) thick in order to 

get the puller nut under the valve insert. 

When installing the valve seat insert, make 
sure that the side with the chamfered outer 
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Installing valve seat inserts 


edge goes down into the cylinder. Install the 
seat insert and drive it into place with a driver. 
The seat should then be ground lightly and the 
valves and seats lapped lightly with grinding 
compound. 

Aluminum alloy cylinder models use the old 
insert as a spacer between the driver and the 
new insert. Drive in the new insert until it bot- 
toms. The top of the insert will be shghtly below 
the cylinder head gasket surface. Peen around 
the insert using a punch and hammer. 

The intake valve seat on cast iron cylinder 
models has to be counter-bored before install- 
ing the new valve seat insert. 


COUNTERBORING THE CYLINDER FOR 
THE INTAKE VALVE SEAT ON CAST IRON 
MODELS 


1. Select the proper seat insert, cutter shank, 
counter bore cutter, pilot and driver from the 
table. These numbers refer to Briggs & Strat- 
ton parts — you may get equivalent parts from 
other sources if available. 

2. With cylinder head resting on a flat sur- 
face, valve seats up, slide the pilot into the in- 
take valve guide. Then, assemble the correct 
counterbore cutter to the shank with the cut- 
ting blades of the cutter downward. 


Valve Tappet Clearance Chart 


Model Series 


Aluminum Cylinder 


140000, 170000, 190000, 251000 


Cast Iron Cylinder 


~ 19,190000, 200000 - 
23, 230000, 240000, 300000, 320000 


Intake Exhaust 
Max Min Max Min 
007 me o 09 | 
009 007 016 014 
009 007 019 017 
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Valve Seat Inserts Chart 


Insert # 
Basic Model Intake Exhaust Exhaust Puller Puller 
Series Standard Standard Stellite Assembly Nut 

Aluminum Cylinder 

140000, 170000, 190000 211661 211661 210940: 19138 19141 

250000 211661 211661 210940 19138 19141 
Cast Iron Cylinder 

19, 190000 21880 21880 21612 19138 19141 

200000. 23, 230000 21880 21880 21612 19138 19141 

240000 21880 21612 21612 19138 19141 

300000, 320000 21612 21612 19138 19141 


*21191 used before serial #5810060— 210808 used from 
# Includes puller and #19182, 19141, 19140 and 19139 n 


3. Insert the cutter straight into the valve 
seat, over the pilot. Cut so as to avoid forcing 
the cutter to one side, and be sure to stop as 
soon as the stop on the cutter touches the cylin- 
der head. 

4. Blow out all cutting chips thoroughly. 


Pistons, Piston Rings, and Connect- 
ing Rods 
REMOVAL 


To remove the piston and connecting rod 
from the engine, bend down the connecting rod 
lock. Remove the connecting rod cap. Remove 
any carbon or ridge at the top of the cylinder 
bore. This will prevent breaking the rings. Push 
the piston and rod out of the top of the cylinder. 

Pistons used in sleeve bore, aluminum alloy 
engines are marked with an L on top of the pis- 
ton. These pistons are tin plated and use an ex- 
pander with the oil ring. This piston assem 
bly is not interchangeable with the piston used 
in the aluminum bore engines (Kool bore). 

Pistons used in aluminum bore (Kool bore) 
engines are not marked on the top. 

To remove the connecting rod from the pis- 
ton, remove the piston pin lock with thin nose 


serial #5810060— 6012010 
uts 


pliers. One end of the pin is drilled to facilitate 
removal of the lock. 

Remove the rings one at a time, slipping 
them over the ring lands. Use a ring expander 
to remove the rings. 


INSPECTION 


Check the piston ring fit. Use a feeler gauge 
to check the side clearance of the top ring. Make 
sure that you remove all carbon from the top 
ring groove. Use a new piston ring to check the 
side clearance. If the cylinder is to be resized, 
there is no reason to check the piston, since a 
new oversized piston assembly will be installed. 
If the side clearance is more than 0.007 in. 
(0.178mm), the piston is excessively worn and 
should be replaced. 

Check the piston ring end gap by cleaning all 
carbon from the ends of the rings and inserting 
them one at a time 1 in. (25mm) down into the 
cylinder. Check the end gap with a feeler gauge. 
Ifthe gap is larger than recommended, the ring 
should be replaced. 

NOTE: When checking the ring gap, do not 

deglaze the cylinder walls by installing piston 

rings in aluminum cylinder engines. 

Chrome ring sets are available for all current 
aluminum and cast iron cylinder models. No 
honing or deglazing is required. The cylinder 
bore can be a maximum of 0.005 in. (0.127mm) 
oversize when using chrome rings. 

If the crankpin bearing in the rod is scored, 
the rod must be replaced. 0.005 in. (0.127mm) 
oversize piston pins are available in case the 
connecting rod and piston are worn at the pis- 
ton pin bearing. If, however, the crankpin bear- 
ing in the connecting rod is worn, the rod 
should be replaced. Do not attempt to file or fit 
the rod. 

If the piston pin is worn 0.0005 in out of 
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Removing the wrist pin and connecting rod from 
the piston 


Measuring the piston ring gap 


round or below the rejection sizes, it should be 
replaced. 


INSTALLATION 


The piston pin is a push fit into both the pis- 
ton and the connecting rod. On models using a 


Connecting Rod Bearing 
Specifications 


Piston 
Basic Crank Pin Pin 
Mode! Series Bearing Bearing 
Aluminum Cylinder 
140000, 170000 1.095 674 
190000 Wi = © Sa, 
251000 1.252 .802 
Cast Iron Cylinder 
1949000 mm eu 
200000 1.127 674 
23, 230000 1.189 .736 
240000 1.314 674 
300000, 320000 1.314 .802 


Piston Ring Gap Specifications 


Basic Comp. (ii 
Model Series Ring Ring 
Aluminum Cylinder 


140000, 170000, 190000, .035 .045 
251000 


Cast Iron Cylinder 


19, 190000, 200000, 23, .035 .035 
230000, 240000 
300000, 320000 


Wrist Pin Specifications 


Basic Piston Pin 
Modei Series Pin Bore 


Aluminum Cylinder 


140000, 170000, 190000 671 671 
251000 799 801 

| Cast Iron Cylinder BEEN 
19, 190000 671 673 
200000 671 673 
23, 230000 - 734 226 
240000 - "BA 673 
300000, 320000 l 799 801 


solid piston pin, one end is flat and the other 
end is recessed. Other models use a hollow pis- 
ton pin. Place a pin lock in the groove at one 
side of the piston. From the opposite side of the 
piston, insert the piston pin, flat end first for 
solid pins; with hollow pins, insert either end 


88 BRIGGS & STRATTON 6 THROUGH 12 HP 


first until it stops against the pin lock. Use thin 
nose pliers to assemble the pin lock in the re- 
cessed end of the piston. Be sure the locks are 
firmly set in the groove. 

Install the rings on the pistons, using a pis- 
ton ring expander. Make sure that they are in- 
stalled in the proper position. The scraper 
groove on the center compression ring should 
always be down toward the piston skirt. Be sure 
the oil return holes are clean and all carbon is 
removed from the grooves. 

NOTE: Install the expander under the oil 

ring in Sleeve bore aluminum alloy engines. 

Oil the rings and the piston skirt, then com- 
press the rings with a ring compressor. On cast 
iron engines, install the compressor with the 
two projections downward; on aluminum en- 
gines, install the compressor with the two pro- 
jections upward. These instructions refer to the 
piston in normal position — with skirt down- 
ward. Turn the piston and compressor upside 
down on the bench and push downward so the 
piston head and the edge of the compressor 
band are even, all the while tightening the com- 
pressor. Draw the compressor up tight to fully 


ASSEMBLY MARKS 


FLYWHEEL SIDE 


Assembling the piston and connecting rod as- 
sembly 


CROSS SECTIONAL VIEW OF Rives 
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Cross-sectional views and positioning of the vari- 
ous types of piston rings used in Briggs and Strat- 
ton engines 


compress the rings, then loosen the compressor 
very slightly. 

WARNING: Do not attempt to install the pis- 

ton and ring assembly without using a ring 

compressor. 

Place the connecting rod and piston assem- 
bly, with the rings compressed, into the cylin- 
der bore. Push the piston and rod down into the 
cylinder. Oil the crankpin of the crankshaft. 
Pull the connecting rod against the crankpin 
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Installing the piston and connecting rod assembly 
into the cylinder block 
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Connecting rod installation 


Connecting Rod Capscrew 


Torque 
Basic Inch Ibs 
Model Series Avg. Torque 
Aluminum Cylinder 
140000, 170000, 190000 165 
251000 185 
Cast Iron Cylinder 
19, 190000, 200000 190 
23, 230000 190 
240000, 300000, 320000 190 
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and assemble the rod cap so the assembly 
marks align. 

NOTE: Some rods do not have assembly 
marks, as the rod and cap will fit together 
only in one position. Use care to ensure proper 
installation. On the 251000 engine, the piston 
has a notch on the top surface. The notch 
must face the flywheel side of the block when 
installed. 

Where there are flat washers under the cap 
screws, remove and discard them prior to in- 
stalling the rod. Assemble the cap screws and 
screw locks with the oil dippers (if used), and 
torque to the figure shown in the chart to avoid 
breakage or rod scoring later. Turn the crank- 
shaft two revolutions to be sure the rod is cor- 
rectly installed. If the rod strikes the camshaft, 
the connecting rod has been installed wrong or 
the cam gear is out of time. If the crankshaft 
operates freely, bend the cap screw locks 
against the screw heads. After tightening the 
rod screws, the rod should be able to move side- 
ways on the crankpin of the shaft. 


Crankshaft and Camshaft Gear 
REMOVAL 
Aluminum Cylinder Engines 


To remove the crankshaft from aluminum al- 
loy engines, remove any rust or burrs from the 
power take-off end of the crankshaft. Remove 
the crankcase cover or sump. If the sump or 
cover sticks, tap it lightly with a soft hammer 
on alternate sides near the dowel. Turn the 
crankshaft to align the crankshaft and cam- 
shaft timing marks, lift out the cam gear, then 
remove the crankshaft. On models that have 
ball bearings on the crankshaft, the crankshaft 
and the camshaft must be removed together 
with the timing marks properly aligned — see 
illustration. 


Cast Iron Cylinder Models 


To remove the crankshaft from cast iron 
models, remove the crankcase cover. Revolve 
the crankshaft until the crankpin is pointing 
upward toward the breather at the rear of the 
engine (approximately a 45° angle). Pull the 
crankshaft out from the drive side, twisting it 
slightly if necessary. On models with ball bear- 
ings on the crankshaft, both the crankcase cov- 
er and bearing support should be removed. 

On cast iron models with ball bearings on the 
drive side, first remove the magneto. Drive into 
the recess at the front of the engine. Then draw 
the crankshaft from the magneto side of the en- 
| gine. Double thrust engines have cap screws in- 
| Side the crankcase which hold the bearing in 
| place. These must be removed before the crank- 
shaft can be removed. 
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Alignment of the camshaft and crankshaft timing 
marks 


To remove the camshaft from all cast iron 
models, except the 300400 and 320400, use a 
long punch to drive the camshaft out toward 
the magneto side. Save the plug. Do not burr or 
peen the end of the shaft while driving it out. 
Hold the camshaft while driving it out. Hold the 
camshaft while removing the punch, so it will 
not drop and become damaged. 


CHECKING THE CRANKSHAFT 


Discard the crankshaft if it is worn beyond 
the allowable limit. Check the keyways for wear 
and make sure they are not spread. Remove all 
burrs from the keyway to prevent scratching 
the bearing. Check the three bearing journals, 
drive end, crankpin, and magneto end, for size 
and any wear or damage. Check the cam gear 
teeth for wear. They should not be worn at all. 
Check the threads at the magneto end for dam- 
age. Make sure that the crankshaft is straight. 

NOTE: There are 0.020 in. (0.5mm) under- 

size connecting rods available for use on re- 

ground cranhpin bearings. 
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Alignment of the camshaft and crankshaft timing 
marks on engines equipped with ball bearings 


90 BRIGGS & STRATTON 6 THROUGH 12 HP 


Crankshaft Specifications 


Basic PTO Mag. C 
Model Series Journai Journal Crankpin 


Aluminum Cylinder 


140000, 170000 1.179 997 # 1.090 
190000 1.179 997 # 1.122 
251000 1.376 1.376 1.247 
Cast Iron Cylinder 

19, 190000 1.179 1.179 996 

200000 1.179 1.179 1.122 
23, 230000 + 1.376 1.376 1.184 
240000 Ball Ball 1.309 
300000.32000 | Ball Ball 1309 


# Synchro balanced magneto bearing reject size— 
1.179 
t Gear reduction P.T.O.—1.179 


Camshaft Specifications 


Cam Gear or 
Basic Shaft Cam 
Model Series Journals Lobe 
Aluminum Cylinder 
140000, 170000, .498 .977 
190000 
251000 .498 1.184 
Cast Iron Cylinder 
19, 190000 .497 1.115 
200000 .497 1.115 
23, 230000 .497 1.184 
240000. 497 1,184 
30000 184 
320000 # 1.215 


# Magneto side—.8105, P.T.O. side—.6145 


REMOVAL AND INSTALLATION OF THE 
BALL BEARINGS 


The ball bearings are pressed onto the crank- 
shaft. If either the bearing or the crankshaft is 
to be removed, use an arbor press to remove 
them. 

To install, heat the bearing in hot oil — 325°F 
(163°C) maximum. Don’t let the bearing rest on 
the bottom of the pan in which it is heated. 
Place the crankshaft in a vise with the bearing 
side up. When the bearing is quite hot, it will 
slip fit onto the bearing journal. Grasp the bear- 
ing, with the shield down, and thrust it down 
onto the crankshaft. The bearing will tighten 


on the shaft while cooling. Do not quench the 
bearing (throw water on it to cool it). 


CHECKING THE CAMSHAFT GEAR 


Inspect the teeth for wear and nicks. Check 
the size of the camshaft and camshaft gear 
bearing journals. Check the size of the cam 
lobes. If the cam is worn beyond tolerance, dis- 
card it. 

Check the automatic spark advance on mod- 
els equipped with the Magna-Matic ignition 
system. Place the cam gear in the normal oper- 
ating position with the movable weight down. 
Press the weight down and release it. The 
spring should lift the weight. If not, the spring 
is stretched or the weight is binding. 


INSTALLATION 
Aluminum Alloy Engines — Plain Bearing 


In aluminum alloy engines, the tappets are 
inserted first, the crankshaft next, and then the 
cam gear. When inserting the cam gear, turn 
the crankshaft and the cam gear so that the 
timing marks on the gears align. 


Aluminum Alloy Engines — Ball Bearing 


On crankshafts with ball bearings, the gear 
teeth are not visible for alignment of the timing 
marks; therefore, the timing mark is on the 
counterweight. On ball bearing equipped en- 
gines, the tappets are installed first. The crank- 
shaft and the cam gear must be inserted togeth- 
er and their timing marks aligned. 


Crankshaft Cover and Crankshaft 
INSTALLATION 
Cast Iron Engines w/Plaln Bearings 


Assemble the tappets to the cylinder, then in- 
sert the cam gear. Push the camshaft into the 
camshaft hole in the cylinder from the flywheel 
side through the cam gear. With a blunt punch, 
press or hammer the camshaft until the end is 
flush with the outside of the cylinder on the 
power takeoff side. Place a small amount of 
sealer on the camshaft plug, then press or ham- 
mer it into the camshaft hole in the cylinder at 
the flywheel side. Install the crankshaft so the 
timing marks on the teeth and on the cam gear 
align. 

Cast Iron w/Ball Bearings 


Assemble the tappets, then insert the cam 
gear into the cylinder, pushing the cam gear 
forward into the recess in front of the cylinder. 
Insert the crankshaft into the cylinder. Turn 
the camshaft and crankshaft until the timing 
marks align, then push the cam gear back until 
it engages the gear on the crankshaft with the 
timing marks together. Insert the camshaft. 
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Place a small amount of sealer on the camshaft 
plug and press or hammer it into the camshaft 
hole in the cylinder at the flywheel side. 


CRANKSHAFT END-PLAY ADJUSTMENT 


The crankshaft end-play on all models, plain 
and ball bearing, should be 0.002-0.008 in. 
(0.2mm). The method of obtaining the correct 
end-play varies, however, between cast iron, 
aluminum, plain, and ball bearing models. New 
gasket sets include three crankcase cover or 
bearing support gaskets, 0.005 in. (0.127mm), 
0.009 in. (0.228mm), and 0.015 in. (0.381mm) 
thick. 

The end-play of the crankshaft may be 
checked by assembling a dial indicator on the 
crankshaft with the pointer against the crank- 
case. Move the crankshaft in and out. The indi- 
cator will show the end-play. Another way to 
measure the end-play is to assemble a pulley to 
the crankshaft and measure the end-play with a 
feeler gauge. Place the feeler gauge between the 
crankshaft thrust face and the bearing support. 
The feeler gauge method of measuring crank- 
shaft end-play can only be used on cast iron 
plain bearing engines with removable bases. 

On cast iron engines, the end-play should be 
0.002-0.008 in. (0.05-0.20mm) with one 0.015 
in. (0.381mm) gasket in place. If the end-play is 
less than 0.002 in. (0.05mm), which would be 
the case if a new crankcase or sump cover is 
used, additional gaskets of 0.005 in. (0.127mm), 
0.009 in. (0.228mm) or 0.015 in. (0.381mm) 
may be added in various combinations to obtain 
the proper end-play. 


ALUMINUM ENCINES ONLY 


If the end-play is more than 0.008 in. 
(0.20mm) with one 0.015 in. (0.381mm) gasket 
in place, a thrust washer is available to be 
placed on the crankshaft power take-off end, 
between the gear and crankcase cover or sump 
on plain bearing engines. On ball bearing 
equipped aluminum engines, the thrust washer 
is added to the magneto end of the crankshaft 
instead of the power take-off end. 

NOTE: Aluminum engines never use less 

than the 0.015 in. (0.381mm) gasket. 


Cylinders 
INSPECTION 


Always inspect the cylinder after the engine 
has been disassembled. Visual inspection will 
show if there are any cracks, stripped bolt 
holes, broken fins, or if the cylinder wall is 
scored. Use an inside micrometer or telescoping 
gauge and micrometer to measure the size of 
the cylinder bore. Measure at right angles. 

If the cylinder bore is more than 0.003 in. 


» MEASURE AT 
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CENTER OF 
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Checking the cylinder bore 


(0.076mm) oversize, or 0.0015 in. (0.381mm) 

out of round on light-weight (aluminum) cylin- 

ders, the cylinder must be resized (rebored). 
NOTE: Do not deglaze the cylinder walls 
when installing piston rings in aluminum 
cylinder engines. Also be aware that there are 
chrome ring sets available for most engines. 
These are used to control oil pumping in 
bores worn to 0.005 in. (0.127mm) over stan- 
dard and do not require honing or glaze 
breaking to seat. 


RESIZING 


Always resize to exactly 0.010 in. (0.254mm), 
0.020 in. (0.50mm) or 0.030 in. (0.762mm) over 
standard size. If this is done accurately, the 
stock oversize rings and pistons will fit perfect- 
ly and proper clearances will be maintained. 
Cylinders, either cast iron or lightweight, can 
be quickly resized with a good hone. Use the 
stones and lubrication recommended by the 
hone manufacturer to produce the correct cyl- 
inder wall finish for the various engine models. 

If a boring bar is used, a hone must be used 
after the boring operation to produce the prop- 
er cylinder wall finish. Honing can be done with 
a portable electric drill, but it 1s easier to use a 
drill press. 

1. Clean the cylinder at top and bottom to re- 
move all burrs and pieces of base and head 
gaskets. 

2. Fasten the cylinder to a heavy iron plate. 
Some cylinders require shims. Use a level to 
align the drill press spindle with the bore. 
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Cross hatch pattern after honing 
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Cylinder Bore Specifications 


Std. Bore 
Size Diameter 
Basic Engine Model — E 
or Series Max Min 


Aluminum Cylinder 


140000 2.750 2.749 
170000, 190000 3.000 2.999 
251000 3.4375 3.4365 
Cast Iron Cylinder 
19, 23, 190000, 200000 3.000 2.999 
230000 3.000 2.999 
243400 3.0625 3.0615 
300000 3.4375 3.4365 
320000 3.5625 3.5615 


3. Oil the surface of the drill press table lib- 
erally. Set the iron plate and the cylinder on the 
drill press table. Do not anchor the cylinder to 
the drill press table. If you are using a portable 
drill, set the plate and the cylinder on the floor. 

4. Place the hone driveshaft in the chuck of 
the drill. 

5. Slip the hone into the cylinder. Connect 
the driveshaft to the hone and set the stop on 
the drill press so the hone can only extend 34-1 
in. (19-25mm) from the top or bottom of the 
cylinder. If you are using a portable drill, cut a 
piece of wood to place in the cylinder as a stop 
for the hone. 

6. Place the hone in the middle of the cylin- 
der bore. Tighten the adjusting knob with your 
finger or a small screwdriver until the stones fit 
snugly against the cylinder wall. Do not force 
the stones against the cylinder wall. The hone 
should operate at a speed of 300-700 rpm. Lu- 
bricate the hone as recommended by the 
manufacturer. 

NOTE: Be sure that the cylinder and the 

hone are centered and aligned with the drive- 

shaft and the drill spindle. 

7. Start the drill and, as the hone spins, 
move it up and down at the lower end of the cyl- 
inder. The cylinder is not worn at the bottom 
but is round so it will act to guide the hone and 
straighten the cylinder bore. As the bottom of 
the cylinder increases in diameter, gradually in- 
crease your strokes until the hone travels the 
full length of the bore. 

NOTE: Do not extend the hone more than 34- 

1 in. (19-25mm) past either end of the cylin- 

der bore. 

8. As the cutting tension decreases, stop the 
hone and tighten the adjusting knob. Check the 
cylinder bore frequently with an accurate mi- 


crometer. Hone 0.0005 in. (0.0127mm) oversize 
to allow for shrinkage when the cylinder cools. 

9. When the cylinder is within 0.0015 in. 
(0.088mm) of the desired size, change from the 
rough stone to a finishing stone. 

The finished resized cylinder should have a 
cross-hatched appearance. Proper stones, lubri- 
cation, and spindle speed along with rapid 
movement of the hone within the cylinder dur- 
ing the last few strokes, will produce this finish. 
Cross-hatching provides proper lubrication and 
ring break-in. 

NOTE: It is EXTREMELY important that 
the cylinder be thoroughly cleaned after hon- 
ing to eliminate ALL grit. Wash the cylinder 
carefully in a solvent such as kerosene. The 
cylinder bore should be cleaned with a brush, 
soap, and water. 


Bearings 
INSPECTION 
Plain Type 
Bearings should be replaced if they are scored 


or if a plug gauge will enter. Try the gauge at 
several points in the bearings. 


REPLACING PLAIN BEARINGS 
Models 19-20-23 


The crankcase cover bearing support should 
be replaced if the bearing is worn or scored. 


REPLACING THE MAGNETO BEARING 
Aluminum Cylinder Engines 


There are no removable bearings in these en- 
gines. The cylinder must be reamed out so a re- 
placement bushing can be installed. 

1. Place a pilot guide bushing in the sump 
bearing, with the flange of the guide bushing 
toward the inside of the sump. 

2. Assemble the sump on the cylinder. Make 


Crankshaft Bearing 


Specifications 
Basic Engine Model PTO Bearing 
or Series Bearing Magneto 
Aluminum Cylinder 
140000, 170000 - ` 1.185 1.004 
190000 I 1.185 1.004 
2400 1.383 1.383 
m I Cast Iron Cylinder 
19, 190000, 200000 /— 1.185 1.185 
23, 230000 m 1.382 1.382 
240000, 300000 Ball Ball 


320000 ^ Ball Ball 
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sure that the pilot guide bushing does not fall 
out of place. 

3. Place the guide bushing into the oil seal 
recess in the cylinder. This guide bushing will 
center the counterbore reamer even though the 
oil bearing surface might be badly worn. 

4. Place the counterbore reamer on the pilot 
and insert them into the cylinder until the tip of 
the pilot enters the pilot guide bushing in the 
sump. 

5. Turn the reamer clockwise with a steady, 
even pressure until it is completely through the 
bearing. Lubricate the reamer with kerosene or 
any other suitable solvent. 

NOTE: Counterbore reaming may be per- 
formed without any lubrication. However, 
clean off shavings because aluminum materi- 
al builds up on the reamer flutes causing 
eventual damage to the reamer and an over- 
size counterbore. 

6. Remove the sump and pull the reamer out 
without backing it through the bearing. Clean 
out the remaining chips. Remove the guide 
bushing from the oil seal recess. 

7. Hold the new bushing against the outer 
end of the reamed out bearing, with the notch 
in the bushing aligned with the notch in the cyl- 
inder. Note the position of the split in the bush- 
ing. At a point in the outer edge of the reamed 
out bearing opposite to the split in the bushing, 
make a notch in the cylinder hub at a 45° angle 
to the bearing surface. Use a chisel or a screw- 
driver and hammer. 

8. Press in the new bushing, being careful to 
align the oil notches with the driver and the 
support until the outer end of the bushing is 
flush with the end of the reamed cylinder hub. 

9. With a blunt chisel or screwdriver, drive a 
portion of the bushing into the notch previously 
made in the cylinder. This is called staking and 
is done to prevent the bushing from turning. 

10. Reassemble the sump to the cylinder with 
the pilot guide bushing in the sump bearing. 

11. Place a finishing reamer on the pilot and 
insert the pilot into the cylinder bearing until 
the tip of the pilot enters the pilot guide bush- 
ings in the sump bearing. 

12. Lubricate the reamer with kerosene, fuel 
oil, or other suitable solvent, then ream the 
bushing, turning the reamer clockwise with a 
steady even pressure until the reamer is com- 
pletely through the bearing. Improper lubri- 
cants will produce a rough bearing surface. 

13. Remove the sump, reamer, and the pilot 
guide bushing. Clean out all reaming chips. 


REPLACING THE P.T.O. BEARING 


Aluminum Cylinder Engines 


The sump or crankcase bearing is repaired 
the same way as the magneto end bearing. 


Make sure to complete repair of one bearing be- 
fore starting to repair the other. Press in new 
oil seals when bearing repair is completed. 


REPLACING OIL SEALS 


1. Assemble the seal with the sharp edge of 
leather or rubber toward the inside of the 
engine. 

2. Lubricate the inside diameter of the seal 
with Lubriplate® or equivalent. 

3. Press all seals so they are flush with the 
hub. 


Extended Oil Filler Tubes and 
Dipsticks 


When installing the extended oil fill and dip- 
stick assembly, the tube must be installed so 
the O-ring seal is firmly compressed. To do so, 
push the tube downward toward the sump, 
then tighten the blower housing screw, which is 
used to secure the tube and bracket. When the 
dipstick assembly is fully depressed, it seals the 
upper end of the tube. 

A leak at the seal between the tube and the 
sump, or at the seal at the upper end of the dip- 
stick can result in a loss of crankcase vacuum, 
and a discharge of smoke through the exhaust 
system. 


Breathers 


The function of the breather is to maintain a 
vacuum in the crankcase. The breather has a fi- 
ber disc valve which limits the direction of air 
flow caused by the piston moving back and 
forth in the cylinder. Air can flow out of the 
crankcase, but the one-way valve blocks the re- 
turn flow, thus maintaining a vacuum in the 
crankcase. A partial vacuum must be main- 
tained in the crankcase to prevent oil from be- 
ing forced out of the engine at the piston rings, 
oil seals, breaker plunger, and gaskets. 


INSPECTION OF THE BREATHER 


If the fiber disc valve is stuck or binding, the 
breather cannot function properly and must be 


HOLES MUST BE OPEN 
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Checking the breather assembly 
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Installing the connecting rod in a horizontal 
crankshaft engine 
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Installation of an oil slinger 


replaced. A 0.045 in. (1.14mm) wire gauge 
should not enter the space between the fiber 
disc valve and the body. Use a spark plug wire 


gauge to check the valve. The fiber disc valve is 
held in place by an internal bracket which will 
be distorted if pressure is applied to the fiber 
disc valve. Therefore, do not apply force when 
checking the valve with the wire gauge. 

If the breather is removed for inspection or 
valve repair, a new gasket should be used when 
replacing the breather. Tighten the screws se- 
curely to prevent oil leakage. 

Most breathers are now vented through the 
air cleaner, to prevent dirt from entering the 
crankcase. Check to be sure that the venting el- 
bows or the tube are not damaged and that they 
are properly sealed. 


Oil Dippers and Slingers 


Oil dippers reach into the oil reservoir in the 
base of the engine and splash oil onto the inter- 
nal engine parts. The oil dipper is installed on 
the connecting rod and has no pump or moving 
parts. 

Oil slingers are driven by the cam gear. Old 
style slingers using a die cast bracket assembly 
have a steel bushing between the slinger and 
the bracket. Replace the bracket on which the 
oil slinger rides if it is worn to a diameter of 
0.490 in. (12.4mm) or less. Replace the steel 
bushing if it is worn. Newer style oil slingers 
have a stamped steel brackets. 


Clinton 
2 through 5 Hp 


ENGINE IDENTIFICATION 


Clinton engines are identified by a name 
plate that is installed on the engine at the fac- 
tory. The name plate contains the serial num- 
ber and the model number, both of which are 
necessary when obtaining replacement parts. 

Two numbering systems are used to identify 
Clinton engines. The first one applies to en- 
gines made prior to 1961, the second pertains to 
engines made after that year. 

The early numbering system has no practical 
use to the consumer. It is useful only when or- 
dering parts and only to one who has access to a 
parts manual. No other information can be 
gained from the model or serial number than 
what parts fit a particular engine. 

The recent numbering system, however, is 
quite useful in gaining additional information 
about a certain engine. The serial number, fol- 
lowed by the type letter, is a numerically se- 
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MODEL NO 


DIGITS 


123 4567 [8910] 
VARIATION 


Numbering system after 1961 


quential number and is used to identify the en- 
gine in relation to changes that are made in de- 
sign. The model number consists of a ten digit 
sequence of numbers that is deciphered in the 
following manner: 

The first digit indicates whether the engine is 
a 2-stroke or 4-stroke design. The number 4 in- 
dicates a 4-stroke engine and the number 5 in- 
dicates a 2-stroke engine. 

The second and third digits identify the basic 
engine series and whether the engine has a ver- 
tical or horizontal crankshaft. Odd numbers in 
the third digit position indicate that the engine 
has a vertical crankshaft and even numbers in- 
dicate a horizontal crankshaft. 

The fourth digit identifies the type of starter 
installed on the engine: 0 — a recoil starter, 1 — 
a rope starter, 2 — an impulse starter, 3 — a 
crank starter, 4 — a 12 volt electric starter, 5 — 
a 12 volt starter generator, 6 — a 110 volt elec- 
tric starter, 7 — a 12 volt generator, 8 — not as- 
signed any specific meaning, 9 — indicates a 
short block. 

The fifth digit indicates what type of bearing 
is used on the crankshaft; 1 — aluminum or 
bronze sleeve bearing with a flange mounting 
surface and pilot diameter on the engine 
mounting face for mounting equipment concen- 
tric to the crankshaft center line; 2 — ball or 
roller bearing; 3 — ball or roller bearing with a 
flange mounting surface and pilot diameter on 
the engine mounting face for mounting equip- 
ment concentric to the crankshaft center line; 
4-9 — not assigned any meaning. 

The sixth digit identifies whether there are 
any reduction gears or power-take-off units: 0 
— not equipped with any such unit; 1 — auxil- 
iary PTO; 2 — 2:1 reduction gears; 3 — not as- 
signed; 4 — 4:1 reduction gears; 5 — not as- 
signed; 6 — 6:1 reduction gears; 7-9 — not 
assigned. 

The eighth through tenth digits are used to 
identify model variations. 


96 CLINTON 2 THROUGH 5 HP 


The type letter identifies parts that are not 
interchangeable. 

Be sure to give the model number and the 
type letter when obtaining replacement parts. 


MAINTENANCE 


Air Cleaner 
SERVICE 
Metallic Mesh Air Cleaner 


1. Loosen the air cleaner screw and remove 
the air cleaner. 

2. Place both element and cover parts in a 
nonvolatile solvent, and agitate the metal mesh 
vigorously. 

3. Dip the mesh into clean engine oil, and 
then install air cleaner. 


Dry Paper Air Cleaner 


1. Remove the air cleaner can from the 
engine. 

2. Brush lightly with a soft bristle brush (not 
a wire brush). 

9. Blow the dirt out, using compressed air. 
Blow from inside to outside. 

4. Make sure the sealing gasket is in place, 
and install the air cleaner. 


Oil Bath Air Cleaner 


1. Remove the air cleaner from the engine, 
disassemble, and soak in a nonvolatile solvent. 

2. Inspect the plastic blow carefully for 
cracks, and replace if necessary. 

3. Blow the solvent out of the mesh filter 
with compressed air. 

4. Fill to the correct level with SAE 30 oil, 
and install. 


Polyurethane Alr Cleaner 


1. Remove the element from the air cleaner 
container, and wash it in soap and water. 

2. Dry it thoroughly. Apply enough engine 
oil to cover the face of the element (about 1 ta- 
blespoon), and install the air cleaner. 


CLEAN 
THOROUGHLY 


Oil bath air cleaner—washing mesh in solvent 


Crankcase Capacity Chart 
Modei Capacity 


V —100, VS - 100, A- 300, A -650, 
VS -2100, VS - 3100, VS - 4100, 
and Models 401, 403, 405, 407, 
408, 409, 411, 415, 417, 429, 
431, 435 


100, 2100, 3100, H- 3100. 4100, 
400, 402, 404, 406, 424, 426 


700-A, 700- C, D-700, D - 800, 
A-800, A-900, A-1100, B- 1100, 
C -1100, D-1100, D-1200, 

A -1200, B- 1290, 492, 494, 498 


VS - 700, VS -750, VS -800, VS -900, 
V - 1000, V -1100, VS - 1100, 
V - 1200, VS - 1200, 499 


429, 431, 435 


1 pint 


1V4 pints 


11⁄4 pints 


1⁄4 pints 


134 pints 


Oil and Fuel Recommendations 
FOUR-CYCLE OIL 


Follow the recommendations below. Do not 
use oil of ML (Mostly Light) rating, as it will 
void the warranty. SG oil is recommended, but 
best results are obtained with MS rated oil. 

@ 32°F and above: SAE 30, MM or MS 

e -10°F-32°F: SAE 10W, MM or MS 

e Below -10°F: SAE DW. MM or MS rating 


TWO-CYCLE OIL 


Use a good quality outboard (2-stroke) motor 
oil, rated MM or MS. Do not use oils rated DM 
or DS. Use SEA 30 or SAE 40 viscosity. 

On sleeve bearing engines, mix the oil in the 
proportions: 3⁄4 pint to each gallon of gasoline. 
On needle bearing engines, use 1⁄2 pint to each 
gallon of gasoline. 


OIL ORAIN 


OIL FILLER PLUG 
VS-700 


OIL FILLER PLUG 


KEEP OIL LEVER 
TO TOP OF SLOT 


V-100 crankcase fill and drain points 


NOTE: On outboard motors, during the first 
five hours of operation (break-in), mix Y» pint 
of oil to each gallon of gasoline. After that, 
mix Ya pint to each gallon of fuel. Mix the oil 
and fuel thoroughly by first supplying one 
gallon of fuel, pouring the oil in and shaking 
the can vigorously, and then completely fill- 
ing the fuel can. 

NOTE: When the engine uses a screw-in type 
dipstick, check oil level without screwing dip- 
stick into crankcase. 


Spark Plugs 


Remove the spark plug lead and remove the 
spark plug with a deep well socket. Check for 
excessive buildup of carbon deposits, burned 
electrodes, and a cracked insulator. Replace the 
plug if any of these problems exist. If the plug 
has only light carbon deposits, wire brush the 
plug clean and set plug gap with a wire feeler 
gauge to: 0.028-0.033 in. (0.7-0.8mm) on 2-cy- 
cle engines; 0.025-0.028 in. (0.6-0.7mm) on 4- 
cycle engines. 


Breaker Points 
CHECKING 


1. To check the breaker points, remove the 
ball, the magneto box cover, and gasket. 

2. Look for evidence of excess oil in the box, 
which would indicate a leaking oil seal or defec- 
tive breather assembly. 

3. Check the point contacts for excessive 
wear or pitting. Normally the point assembly 
will last for many years if it is aligned properly, 
the gap is set correctly, and the rubbing block or 
shuttle is properly aligned on the actuating 
cam. If it is necessary to replace the points, 
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Checking the breaker point gap 


make sure that the new set is installed 
properly. 

NOTE: Do not file the points and bend only 

the stationary side of the points to align the 

contact surfaces. Replace the condenser when 
the points are replaced. 

4. Breaker point gap is critical to engine per- 
formance, so make sure it is set to 0.020 in. 
(0.5mm) unless otherwise specified on the bail 
cover. 


REPLACEMENT 


1. Remove the flywheel, as described in the 
"Engine Disassembly” procedure. Remove the 
bail and remove the breaker box cover and 
gasket. 

2. Disconnect the primary wire, remove the 
contact set attaching screws, and remove the 
contacts. 

3. Reverse the removal procedure to install 
the contact set. Leave the contact set mounting 
screws slightly loose. 

4. Rotate the crankshaft until the points are 
on the highest point of the cam. Set the gap to 
the specification shown on the bail cover, or to 
0.020 in. (0.5mm) using a flat feeler gauge, as 
shown. Tighten the mounting screws. 

5. Clean the contact surfaces with carbon 
tetrachloride and then dry with paper. Align 
the surfaces, if necessary, as described above 
under “Checking.” Reset the gap, if necessary. 

6. Grease the cam, rotate the crankshaft, 
and then remove the excess grease. 

7. Replace the cover gasket if it is damaged 
or oil soaked. Install the cover and snap the bail 
into position. 

8. Install the flywheel, and torque the nut to 
specification. 


Magneto Air Gap 


The magneto air gap is the distance between 
the stationary laminations of the coil and the 
rotating magnets of the flywheel. In general, 
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the closer the magnets pass to the laminations, 
the better the magneto will perform. Some ex- 
tra clearance must be provided for bearing 
wear, however. The proper clearance for en- 
gines under five horsepower is 0.007-0.017 in. 
(0.18-0.43mm) and 0.012- 0.020 in. (0.3- 
0.5mm) for engines over five horsepower. 

The air gap is measured by placing layers of 
plastic tape over the laminations, replacing the 
flywheel and turning the flywheel. Remove the 
flywheel and check to see if the flywheel 
touched the tape, and adjust the coil assembly 
accordingly. Use only one layer of tape at a 
time. The thickness of common plastic electri- 
cian's tape is about 0.008-0.009 in. (0.20- 
0.23mm). 


Breaker Cam 


The breaker cam on most Clinton engines is 
replaceable. Check the fit of the cam over the 
crankshaft to make sure that it 1s tight. 


Mixture Adjustment 


1. If the engine runs very roughly or will not 
start, first make a preliminary setting as 
follows: 

a. Very gently turn the main mixture 
screw in until it seats very lightly. 

b. Turn screw outward (counterclockwise) 
the specified number of turns: 

e 501 — 1 turn 

e Lift Carburetors — 11⁄4-11⁄2 turns 

e LMG, LMB, LMV Carburetors — 1% 

e All others — 1% turns 

2. Following this, start and run the engine 
until hot. Then, turn the mixture screw inward 
or outward in Lie turn increments, pausing af- 
ter each adjustment, until best running is ob- 
tained. The most accurate adjustment is ob- 
tained with a tachometer. Set the mixture so 
the highest possible rpm is obtained. 


Mechanical Governor Adjustment 


1. Stop the engine and set any throttle con- 
trols so there is tension on the governor spring. 

2. Loosen the adjusting screw. Position the 
throttle to within exactly e in. (0.8mm) of the 
stop on the carburetor casting. Tighten the ad- 
justing screw. 


Compression Check 


1. Remove the spark plug and install a com- 
pression gauge in its place. 

2. Crank the engine over at normal cranking 
speed. Gauge readings should be: 

e 2-stroke: above 60 psi 

e 4-stroke up to 41⁄2 hp: 65-70 psi 

e 4-stroke above 41% hp: 70 psi 


THROTTLE 
IN 
OPEN POSITION 


GOVERNOR 
IN 


SCREW 


Checking compression 


CARBURETED FUEL SYSTEM 


Clinton engines use a variety of float type 
carburetors and one type of suction lift 
carburetor. 

A carburetor can only malfunction as a result 
of these causes: the presence of foreign matter 
(dirt, water); out of adjustment (too rich or too 
lean a mixture), and leakage caused by worn 
parts or cracks in the casting. Look for any of 
the above causes before disassembling the car- 
buretor. Of course, it may be required that the 
carburetor be disassembled to correct the prob- 
lem, but at least you will have some direction. 


NOTE: Check the throttle shaft/main casting 
tolerance. This is one place on the carburetor 
that cannot be repaired. 


501 Engine Carburetor 


The 501 engine carburetor is a relatively sim- 
ple carburetor and can be disassembled after it 
is removed from the engine. 

1. Remove the choke and air filter assembly, 
remove the mixture adjusting screw and spring, 
and unscrew the large bolt which holds the float 
bowl to the rest of the carburetor. 

2. Please note that the main fuel nozzle is 
contained in the top of the large bolt and care 
should be exercised not to damage the needle 
seat. Disassemble the float and fuel inlet 
needle. 

NOTE: The needle seat is not replaceable. 

The bowl cover, needle pin, spring, and seat 

assembly must be replaced if any part is 

worn. 

3. Clean all parts in solvent, blow dry with 
compressed air, inspect, and replace any worn 
or damaged parts. 


501 Engine carburetor 
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4. Assemble the carburetor in the reverse or- 
der of disassembly. Set the float level with the 
bowl cover inverted and the float and needle in- 
stalled so that there is So in. + Y in. (6mm 
+ 0.8mm) clearance between the outer edge of 
the bow] cover and the free end of the float. Ad- 
just the level by bending the lip of the float with 
a screwdriver. Use all new gaskets. 

5. Set the mixture adjusting needle one turn 
open from the seat to start the engine. This car- 
buretor does not have an idle mixture orifice 
and therefore will not operate at speeds below 
3000 engine rpm. The operating range is be- 
tween 3000 and 3800 rpm. Make the final mix- 
ture adjustment with a tachometer if possible. 
If a tachometer is not available, adjust the mix- 
ture screw 1⁄6 of a turn at a time until you ob- 
tain the best engine performance. 


Suction Lift Carburetor 


THROTTLE PLATE AND SHAFT 
REPLACEMENT 


1. Drill through the plug at the rear of the 
carburetor body. 

2. Force out the plug with a small drift pin. 

3. Remove the plastic plug. 

4. Remove the screws which retain the throt- 
tle plate to the shaft and remove the plate and 
shaft. 

5. Reinstall in the reverse order of removal. 

Make sure that the throttle plate and shaft 
operate without binding. Use a sealer on the 
new expansion plug. 

NOTE: Horizontal suction lift carburetors 

do not have a plug. 

The choke plate and shaft is replaced in the 
same manner as the throttle, except that there 
is no expansion plug to be removed. 


Suction lift carburetor 
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STAND PIPE REPLACEMENT 


The stand pipe is press-fit into the body of the 
carburetor. Remove the pipe by clamping it ina 
vise and twisting the carburetor body while at 
the same time pulling until the pipe is free. To 
install the pipe, tap it lightly into place until the 
end of the pipe is 1.94 in. + 0.45 in. (49mm + 
11mm) from the body of the carburetor. Use a 
sealer at the point where the pipe is inserted 
into the carburetor body. 


IDLE NEEDLE AND JET REPLACEMENT 


The idle needle and jet are replaceable and 
can be removed as follows: 

1. Unscrew the needle and remove it. 

2. Remove the expansion plug in the bottom 
of the carburetor body. 

3. To remove the idle jet, push a piece of Ae 
in. (1.6mm) diameter rod through the fuel well 
and up the idle passage until the jet is pushed 
out of the passage. 

To install the idle needle and jet: 

4. Make a mark exactly 1% in. (31.75mm) 
from the end of the l4; in. (1.5mm) diameter 
rod and push the new jet into the idle passage 
until the mark is exactly in the center of the 
main fuel well. 

5. Install the needle and set it at 4-414 turns 
open from being seated. 

The high speed needle and seat can be in- 
spected for wear or damage by removing the 
needle and checking its taper. If the needle 
taper is damaged, replace it. Inspect the seat for 
taper and splits. If the seat is split or tapered 
from the needle being screwed in too tight, the 
complete carburetor must be replaced, since the 
seat cannot be replaced separately. When the 
needle is replaced, the initial adjustment is 3⁄4- 
13⁄2 turns open from being lightly seated. 


LMG, LMB and LMV Type 
Carburetors 


These carburetors are float type carburetors 
and can be reconditioned in the same manner 
as the 501 carburetors by taking a note of the 
following differences in design and 
specifications. 

The main fuel nozzle needle is inserted from 


FLOAT 


C "3Ag" TRAVEL 


SCREW OR TAB 
FOR ADJ. "A" 


BEND TABS 


CASTING RIM 


Float adjustment for the LMG, LMV, LMB type 
carburetors 


CTIE — TAB FOR ADJ, "C" 


the bottom and pushed up through the middle 
of the float bowl. 
The float, fuel inlet needle, and seat are basi- 
cally the same as that of the 501 carburetor. 
NOTE: Do not remove the main fuel nozzle 


LMG, LMV, LMB type carburetors with an en- 
larged view of the main jet nozzle 


from the carburetor body unless it is to be re- 

placed. Once it is removed it cannot be 

reinstalled. 

Use all new gaskets. 

The throttle valve is installed with the part 
number or trademark W facing toward the 
mounting flange. 

The preliminary setting of the idle adjusting 
needle is 1% turns open after being lightly 
seated. 

Adjust the float in the same manner as the 
501 carburetor. There should be 745 in. (4mm) 
clearance between the float and the casting rim 
when the carburetor is inverted. When the car- 
buretor is turned over, the float should not.drop 
more than ?46 in. (4.8mm). 

The preliminary setting for the main fuel ad- 
justing needle is 1/4 turns open after being 
hghtly seated. 


H.E.W. Carburetors 


H.E.W. carburetors are float type carbure- 
tors and can be serviced in the same manner as 
901 carburetors. After cleaning and inspecting 
the parts for wear or damage, assemble the car- 
buretor, noting the following differences: 

Install the throttle valve with the part num- 
ber or W toward the mounting flange with the 
throttle in the closed position. Always use new 
gaskets during assembly. 

The initial setting for the idle adjusting screw 
is 14 turns open from being lightly seated. 

If any part of the float assembly has to be re- 
placed, replace the whole assembly. Do not re- 
place individual parts. 

The float setting is made in the same manner 
as the 501 carburetor, by turning the main 
body of the carburetor upside down and mea- 
suring the clearance between the float and the 
body casting rim. The distance in this case is 746 
in. (4.8mm) with % in. (4.8mm) of travel. 

The preliminary setting for the high speed 
adjusting screw is 11⁄2 turns open from being 
seated lightly. 


U.T. Carburetors 


These are also float type carburetors and are 
serviced in the same manner as 501 carbure- 
tors, noting the following differences: 

The throttle valve is installed with the trade- 
mark C on the side toward the idle port when 
viewed from the mounting flange side. Use new 
Screws. 

Set the float level with the float installed and 
the housing inverted. The measurement is to be 
taken with the needle seated and the gasket re- 
moved. Measure between the float seam and 
the throttle body. Adjust by bending the lip of 
the float. 
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H.E.W. carburetor A 


The peliminary setting for the high speed ad. 
justing needle is 11⁄4 turns open from being 
lghtly seated. 

The preliminary setting for the idle adjusting 
needle is 11⁄2 turns open from being lightly 
seated. 

The chart below gives the float level setting 
dimension as related to the carburetor identifi- 
cation number and part number: 


Touch ‘N’ Start Primer Carburtor 


Steps in operation of the primer: 

1. Seal the bowl vent with a finger. 

2. Depress the bulb to pressurize the bowl. 

3. Pressure in carburetor bowl forces the 
fuel into the carburetor throat. 

4. When the engine is cranked, the intake 
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` 


TO INTAKE 


GRAVITY FUEL 
5 INLET 


Operation of Touch 'N' Start primer carburetor 


Float Setting 

Ident No. Part No. (in.) 
2712-S 39-143-500 19/64 
2713-S 39 - 144-500 19/64 
2714-S 39-140 -500 1⁄4 
"2398-S 39-147 -500 1⁄4 
2336-S 39-146 -500 1⁄4 
2336-SA 39-146-500 1⁄4 
2337-S 39 - 145 -500 1⁄4 
2337-SA 39-145-500 1⁄4 
2230-S 39-343-500 "7/64 
2217-S 39-344-500 WE 


* With resilient seat—9/32 + or — '/ea 


valve opens, letting gasoline into the combus- 
tion chamber for quick starting. 

5. Gasoline forced from the bowl during 
priming is replaced by the flow of gasoline from 
the fuel tank through the gravity fuel inlet. 

This primer is applicable to the LMG, LMB, 
and LMV carburetors. Servicing this carbure- 
tor would be the same as listed for the LMG, 
LMB, and LMV, except a choke lever and choke 
valve are not used. Note the bowl atmospheric 
vent is routed back through the primer tube 
and bulb. 


Fixed Speed Carburetor 


Steps in operation: 

1. Rotate the control knob counterclockwise 
to open the throttle (4-cycle engines) (2-cycle 
not equipped with control knob). 

2. To stop the engine rotate the control knob 
clockwise. (4-cycle engines) (2-cycle engines use 
a shorting device). 

NOTE: The governor spring is located on the 

throttle shaft between the lever and the carbu- 

retor casting. The setting on the high speed 


GOVERNOR SPRING 
MAINTAINS SPEED UNDER 
CHANGING LOAD 


Operation of the Fixed Speed carburetor 


screw is 11⁄—11⁄2 turns. Servicing this carbu- 
retor would be the same as listed for the LMG, 
LMB, or LMV except there is no main nozzle 
or idle circutt. 


Carter Carburetors 


Carter float type carburetors are serviced in 
the same manner as 501 carburetors, taking 
note of the following differences: 

Do not remove the choke valve and shaft un- 
less they are to be replaced. A spring loaded ball 
holds the choke in the wide open position. Be 
sure to use a new ball and spring when replac- 
ing the choke shaft and plate assembly. 

Install the throttle plate with the trademark 
C on the side toward the idle port when viewed 
from the mounting flange side. 


Carter carburetor 
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The float setting is made in the same manner 
as the 501 carburetor and the measurement is 
3⁄6 in. (4.8mm). 

The initial setting for the high speed adjust- 
ment screw is 2 turns open from being lightly 
seated. 

The initial adjustment for the idle adjusting 
screw is 1⁄2 turns open from being lightly 
seated. 


Fuel Pumps 
MECHANICAL FUEL PUMPS 


These pumps can be rebuilt. See the exploded 
view below. 

The 220-122-500 and 220-145-500 fuel 
pumps are simple diaphragm units that screw 
into the inlet side of the carburetor. They are 
activated by crankcase pressure pulses. They 
cannot be rebuilt, but must be replaced if they 
will not lift the fuel six inches. 

The diaphragm type fuel pumps used on VS- 
1200, V-1200, and 499 series engines can be re- 
built. However, construction is so simple no re- 
build specifics are supplied by the factory. 


Governors 


INSPECTION AND ASSEMBLY OF 
MECHANICAL GOVERNOR 


When assembling an engine equipped with 
the centrifugal weight governor inspect the 
governor shaft bearing in the block and the gov- 
ernor arm assembly that goes through the bear- 
ing, for wear and replace them if necessary. Af- 
ter inspection, insert the arm through the bear- 
ing and fasten the arm and weight assembly 
into the bearing. 

Care should be taken on installation of this 
arm and weight assembly as they may be locked 
to the outside linkage 180? from the correct po- 
sition which would tear out the centrifugal 
weights and damage the arm and weight assem- 
bly upon operation of the engine. The weight 
and arm or yoke should be as close to the cam 
axle or governor gear as it can be to be properly 
installed. In this position, it will operate against 
the governor collar or thimble assembly and 
wil move in conjunction with the governor 
spring tension and the centrifugal force of the 
weights which are attached to the camshaft or 
governor gear. 

The collar should be inspected for wear and 
possible damage, and the weight assembly itself 
should be inspected for wear and possible dam- 
age or bending of the weights or the weight 
supports. 

When servicing a centrifugal governor, check 
to be certain that the collar or thimble operates 
freely on the camshaft or governor gear and 
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that the governor shaft moves freely in the 
bushing. When the bushing in the block is re- 
placed, check carefully freedom of shaft motion 
as the bushing may be distorted in installation. 

Also the governor shaft can be bent easily on 
disassembly or reassembly and can be bent in 
usage. Also check range of movement of collar 
or thimble after assembly of camshaft or gover- 
nor gear to determine that these parts do not 
lock against block. 


INSPECTION AND ASSEMBLY OF 
AIR VANE GOVERNOR 


The air vane should be inspected visually 
when reassembling and replaced if bent or dam- 
aged. Use care in the hook-up of the air vane 
link and throttle plate so that they move freely 
and do not drag at the connections or on the 
bearing plate or blower housing. Many of the 
air vane governors have a spring inside of the 
vane at the pivot. The spring gives a dampening 
effect on the vane movement. This spring 
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1. Rocker arm 12. 
2. Body 13. 
3. Top cover 14. 
4. Diaphragm assembly 15. 
5. Diaphragm pulsator 16. 
6. Mounting gasket 17. 
7. Valve gasket 18. 
8. Linkage 19. 
9. Rocker arm pin 20. 
10. Cover plate 21. 
11. Pipe plug 22. Valve 


should be replaced if the engine has been out of 
service for a period of time so that it retains the 
pressure on the bushing or vane. 

When servicing an air vane governor, the 

condition of the blower housing should be 
checked carefully. Dents and bends should be 
removed from it so that the air stream moves as 
it should to the air vane. The air vane must be 
in the same condition as when manufactured 
and replaced when bent because the governor 
spring tension and the vane are balanced. If the 
vane does not sit in the air blast properly, the 
spring will be too strong for the air vane to 
stretch. 
When assembling the air vane governor, apply 
tension to the governor spring and close the 
throttle manually to see that it moves open 
freely, that it does not bind at the governor 
linkage, air vane, pivot post, bushings, bearing 
plate, blower housing, etc. It should move freely 
from closed to open position by governor spring 
tension. 


= 


Té 


Valve retainer 

Valve seat (head) 

Valve seat (retainer) 

Rocker arm spring clip 

Diaphragm spring 

Rocker arm spring 

Valve spring 

Screw & lockwasher assembly (cover plate) 
Screw & lockwasher assembly (top cover) 
Screw & lockwasher assembly (valve retainer) 


Exploded view of mechanical fuel pump-typicai 
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General Engine Specifications 


Block Piston Block Ptston 
Construc- Displace- Construc- Displace- 

Mode! Number tion ment Type Model Number tion ment Type 
E65 Alum. 5.76 2 Cycle A & B 1100 LLCI 8.3 4 Cycle 
o MIR IE = S LLCI 8.3 4 Cycle 
100 Alum. 7.2 4 Cycle ` D1100 LLCI 8.3 4 Cycle 

Í ycle 
V100-1000 LLCI 7.2 4Cycle ` ys1100-1000 LLC 9.5 4 Cycle 
VS100 Alum. 7.2 4 Cycle — eee EM BERE ee. 
VS 100-1000 Alum. 7.2 4 Cycle 1200 LLCI 10.2 4 Cycle 
VS100- 2000 Alum. 7.2 4 Cycle 1200 - 1000 LLCI 10.2 4 Cycle 
VS100 -3000 Alum. 7.2 4 Cycle 1200-2000 LLCI 10.2 4 Cycle 
VS100-4000 Alum. Ge 4 Cycle A1200 LLCI 10.2 4 Cycle 
AN NM B1290- 1000 LLCI 10.2 4 Cycle 
"n Bet: a Se CE V1200-1000 LLCI 10.2 4 Cycle 
AVS200 Alum. 4.5 2 Cycle MEME Lm A, a Hd Ba 
AVS200 - 1000 Alum. 4.5 2 Cycle 2100 Alum. 7.2 4 Cycle 
VS200 Alum. 4.5 2 Cycle A2100 Alum. 7.2 4 Cycle 
VS200-1000 Alum. 4.5 2 Cycle A2100-1000 Alum. Tie 4 Cycle 
VS 200 - 2000 Alum. 4.5 2 Cycle A2100-2000 Alum. 7.2 4 Cycle 
VS200- 3000 Alum. 4.5 2 Cycle C 
VS200-4000 Alum. SR '26ycle ` ZS lak Ze NN 
E S- _  — eee ee VS2100- 1000 Alum. 7.2 4 Cycle 
300 LLCI 4.72 4 Cycle VS2100-2000 Alum. 7.2 4 Cycle 
A300 LLCI 4.72 4Cycle VS2100-3000 Alum. 712 4 Cycle 
“an ae 2. disi VS3000 Alum. 72 4Cycle 
LR e == x po TES meee BB Alum. 8.3 4 Cycle 
A Alum. T le 
ee ee. ge : Gg 3100-1000 Alum. 8.3 4 Cycle 
AVS400 Alumi. 5.76 2 Cycle 3100-2000 Alum. 8.3 4 Cycle 
AVS400 - 1000 Alum. 578 pe en o Inm SS uoce 
CVS400- 1000 Alum. 5.76 2Cycle  FV3100-1000 LLCI 8.3 4 Cycle 
VS400 Alur: 5.76 2 Cycle AFV3100- 1000 LLCI 8.3 4 Cycle 
CHO sms Gah EE 2 Cycle AV3100-1000 LLCI 8.3 4 Cycle 
VS400 - 2000 Alm. S76 ¡Oye «219100 2000 qd SS ee 
VS400 -3000 Alum. 5.76 — 2Cycle ` AVS3100 q poa P 
KEE Em EN 2 Cycle AVS3100-1000 Alum. 8.3 4 Cycle 
A Me — = = —— — — aaea ee AVS3100 - 2000 Alum. 8.3 4 Cycle 
500 LLCI 5.89 4 Cycle AVS3100 -3000 Alum. 8.3 4 Cycle 
GK590 Alum. 5.76 2 Cycle V3100- 1000 LLCI 8.3 4 Cycle 
a a a AER V3100-2000 LLCI 8.3 4 Cycle 
650 LLCI 5.89 4Cycle ys3100 Alum. 8.3 4 Cycle 
700-A LLCI 5.89 4 Cycle VS3100- 1000 Alum. 8.3 4 Cycle 
B700 LLCI 5.89 4 Cycle VS3100-2000 Alum. 8.3 4 Cycle 
C700 LLCI 5.89 4 Cycle VS3100- 3000 Alum. 8.3 4 Cycle 
Ge Ti- Es Bee cle 4100-1000 Alum. 8.3 4 Cycle 
4100 - 2000 Alum. 8.3 4 Cycle 
D700-3000 LLCI 665 4Cycle  Ays4100-1000 Alum. 8.3 4 Cycle 
VS700 LLC! 589  4Gycle — AVS4100-2000 Alum. 8.3 4 Cycle 
VS750 LLC! 5.89 4Cycle — ys4100- 1000 Alum. 8.3 4 Cycle 
800 LLCI 8.3 4 Cycle VS4100 - 2000 Alum. 8.3 4 Cycle 
A800 LLCI 8.3 4 Cycle 400-0000-000 Alum. 7.2 4 Cycle 
VS800 LLCI 8.3 4Cycle ` 401-0000-000 Alum. 7.2 4 Cycle 
900 LLCI 8.3 4 Cycle 402 - 0000 -000 Alum. 7.2 4 Cycle 
900 - 1000 LLCI 8.3 4 Cycle 403-0000 - 000 Alum. 7.2 4 Cycle 
900 - 2000 LEGI 8.3 4 Cycle 404-0000 - 000 Alum. 8.3 4 Cycle 
900 - 3000 LLCI 8.3 4 Cycle 405 -0000 - 000 Alum. B.3 4 Cycle 
900 - 4000 LLC! 8.3 4 Cycle 406 -0000 - 000 LLCI 8.3 4 Cycle 
HU > = = — === aaa 407 -0002 -000 LLCI 8.3 4 Cycle 
V1000 -1000 LLCI 8.3 4 Cycle 408 -0000 - 000 Alum. 8:3 4 Cycle 


VS1000 LLCI 8.3 4 Cycle 409 —0000 - 000 Alum. 8.3 4 Cycle 


General Engine Specifications (cont.) 
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Block Piston 
Construc- Displace- 

Model Number tion ment Type 
411-0000- 000 Alum. 7.2 4 Cycle 
411 -0002-000 Alum. 7.2 4 Cycle 
415-0000 - 000 Alum. 8.3 4 Cycle 
415-0002-000 Alum. 8.3 4 Cycle 
417 -0000 - 000 LLCI 83 4 Cycle 
424 —0000 - 000 EEC 8.3 4 Cycle 
426-0000-000 Alum. 8.3 4 Cycle 
429-0003-000 LLCI 9.2 4 Cycle 
431 - 0003-000 LLCI 9.2 4 Cycle 
435 -0003- 000 Alum. 8.3 4 Cycle 


Alum. = Aluminum 
LLCI= Long Life Cast Iron 


ENGINE OVERHAUL 


The same basic procedure for disassembling a 
Clinton engine can be used for all engines. The 
procedure given below pertains to both 2-stroke 
and 4-stroke Clinton engines; differences are 
noted. Procedures for servicing individual com- 
ponents are given at a later point in this 
section. 


Engine 
DISASSEMBLY 


1. Remove the engine from the piece of 
equipment it powers and then remove any 
brackets, braces, adapters or pulleys. 

2. Clean the exterior of the engine. 

3. Drain the lubricating oil from the 
crankcase. 

4. Remove the fuel tank and blower housing. 

5. Remove the carburetor and governor as- 
sembly, marking the spring and link holes for 
correct reassembly. 

6. Remove the muffler assembly. 

7. Remove the flywheel nut, using a flywheel 
holder to hold the flywheel while the nut is 
removed. 

8. While lifting up on the flywheel, gently tap 
the crankshaft to loosen the flywheel from the 
crankshaft taper. Remove the flywheel and fly- 
wheel key. 

9. Remove the complete magneto assembly 
which includes the coil, breaker points, con- 
denser, and laminations. 

10. Remove the cylinder head and gasket on 
4-stroke engines. 

11. Remove the valve chamber cover and 
breather assembly from 4-stroke engines. 

12. Remove the valve spring keepers after 
compressing the valve spring with a valve 
spring compressor. 

13. Remove the valves and springs from the 


Block Piston 
Construc- Displace 
Model Number tlon ment Type 

492-0300-000 LLCI 8.3 4 Cycle 
494-0000-000 LLCI 8.3 4 Cycle 
494-0001-000 LLCI 8.3 4 Cycle 
497 -0000 -000 LLCI 10.2 4 Cycle 
498 -0300 -000 LLCI 10.2 4 Cycle 
498-0301 -000 LLCI 10.2 4 Cycle 
499 - 0000 - 000 LLCI 10.2 4 Cycle 
500 - 0000 - 000 Alum. 5.76 2 Oycle 
501 - 0000 - 000 Alum. 5.76 2 Cycle 
501-0001-000 Alum. 5.76 2 Cycle 


block after removing the valve spring 
compressor. 
NOTE: Some valves have a burr on the stem 
that will prevent the valve from being re- 
moved up through the valve guide. If present, 
it will be necessary to remove this burr from 
the stem in order to remove the valve from the 
engine. To remove the burr, hold a flat file 
against the burred area and rotate the valve. 
14. Remove the base plate or end cover assem- 
bly on 4-stroke engines. 
NOTE: On some engines the base is an inte- 
gral part of the block and cannot be removed. 
If this is the case, remove the side plate on the 
power take-off side of the engine. Before re- 
moving the side plate or crankshaft, make 
sure all paint, rust, and dirt are cleaned from 
the area of the crankshaft bearing. This is so 
the side plate can be easily removed. When re 
moving the side plate from engines that have 
ball bearings, it will first be necessary to re- 
move the oil seal and the snap-ring from the 
crankshaft. 
15. Remove the mounting plate and reed plate 
assembly on 2-stroke engines. 
16. Remove the connecting rod cap screws 


Measuring the cylinder bore—a cutaway view 


and cap. Mark the cap and connecting rod so 
they can be reassembled in the same position. 

17. On 4-stroke engines, check for a carbon or 
metal ridge at the top of the cylinder. If a ridge 
is present, remove it with a ridge reamer or 
hone. 

18. On 2-stroke engines, push the piston and 
connecting rod assembly up into the cylinder as 
far as it will go so it will not hit the crankshaft 
when it is removed. 

19. Remove the piston and connecting rod as- 
sembly from a 4-stroke engine’s block. 

20. Remove the bearing plate on the flywheel 
side of the block if the engine being disassem- 
bled has one. 

21. Remove the crankshaft. 

NOTE: On 4-stroke engines with a ball bear- 
ing on the PTO side of the engine, it will be 
necessary to remove the cap screws which 
hold the bearing in place before the crank- 
shaft can be removed. On some models with 
ball bearings and tapered roller bearings, it 
will be necessary to remove the crankshaft oil 
seal and camshaft axle, and move the cam- 
shaft to one side before the crankshaft can be 
removed. 2-stroke engines having a ball bear- 
ing on the PTO side of the crankshaft will 
have to have the retaining ring, which holds 
the bearing in place, removed before the 
crankshaft can be removed. 

22. Remove the camshaft assembly. Drive the 
camshaft axle out of the PTO side of the block 
as the flywheel side is smaller. 

23. Remove the piston and connecting rod as- 
sembly from 2-stroke engines. 

24. After the camshaft is removed from a 4- 
stroke engine, mark the valve tappets as to 
whether they are the exhaust tappet or the in- 
take tappet, and then remove them. If no valve 
work is to be done, be sure to replace the valves 
in the same position from which they were 
removed. 

25. Remove the piston and rod assembly. Af- 
ter disassembling the engine, clean all parts in a 
safe solvent, removing all deposits of carbon 
and oil, etc. Check all operating clearances and 
replace or rebuild parts as necessary. 


» 


Cylinder Bore 


After disassembling the engine, inspect the 
cylinder bore to see if it can be reused. Look for 
score marks on the cylinder walls. If there are 
marks and they are too deep to be removed, the 
block will have to be discarded. If there is a hole 
in the block due to connecting rod failure, the 
block will have to be replaced. If there are bro- 
ken cooling fins on the outside of the block, 
these can cause overheating and replacing the 
block should be considered. 
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Check the dimensions of the cylinder bore to 
determine the extent of wear and whether or 
not it has to be rebored. The cylinder bore can 
be rebored to 0.010 in. (0.25mm) or 0.020 in. 
(0.5mm) oversize since there are oversize pis- 
tons available in these sizes. If the cylinder is 
within serviceable limits and there is no need to 
rebore it, be sure to deglaze the cylinder before 
installing the piston assembly with new rings. 


Bearings 


Clinton engines are equipped with tapered 
roller bearings, ball bearings, needle bearings, 
and sleeve bearings. The first thing to deter- 
mine is whether or not the bearing is worn or 
damaged and needs replacing. Then clean the 
bearings in a sofe solvent, inspect them for ex- 
cessive play due to wear, smoothness of rota- 
tion, pitted surfaces, and damage. All of these 
types of bearings are pressed on the crankshaft 
and into the bearing plates and are removed by 
either a bearing splitter and puller or they are 
driven out of the bearing plates with a punch. 
In all cases be very careful not to bend, gouge, 
or otherwise damage the crankshaft or bearing 
plate when removing and installing the 
bearings. 

With sleeve bearings, first inspect the bear- 
ing surface for scoring and damage to deter- 
mine whether the bearing has to be replaced. 


Tapered roller, needie, and ball bearing type bear- 
ings, all of which are used in Clinton engines 


108 CLINTON 2 THROUGH 5 HP 


Check the bearing diameter for wear. In some 
cases you will find that the bearing surface is 
the same material as the block. These bearings 
can be reamed out and sleeve bearings in- 
stalled. If the original bearing is a sleeve type 
bearing, it can be removed by driving it out with 
the proper size driving tool. Install the new 
bearing so that the oil hole in the bearing is 
aligned with the oil passage in the block or bear- 
ing plate. Drive the bearing into the block or 
bearing plate until it is recessed about 1⁄9 in. 
(0.8mm) from the crankshaft thrust face of the 
block or bearing plate. After installing the new 
piece, it must be finish reamed. After finish 
reaming, clean all metal filings and debris from 
the engine, making sure that all oil passages are 
free from obstruction. 


Valve Seats 


Standard valve seats, those without inserts, 
can be reground to remove all of the oxidized 
surface metal and gain perfect sealing charac- 
teristics. After grinding the valve seats, the 
valves must be lapped in with lapping com- 
pound. Not too much lapping is recommended, 
just enough to obtain a good seal. 

If the engine has had a number of valve jobs 
and the valve seat is too deep, requiring that too 
much stock be removed from the valve stem to 
obtain the proper valve-to-tappet clearance, 
valve seat inserts may be installed. If over half 
of the metal between the lock groove and the 
end of the valve stem has been removed to gain 
the proper stem-to-tappet clearance, you 
should consider installing valve seat inserts. 

On aluminum block engines, iron valve seat 
inserts are standard equipment. To remove 
these inserts, it is first necessary to remove the 
metal that has been rolled over the edge of the 
insert to hold it in place. This is normally ac- 
complished by using the proper size cutter. If 
the valve seat insert is loose, a cutter may not 
be necessary. After the insert has been re- 
moved, it is necessary to cut the block to the 
proper depth of °4g- in. (4.8-5.5mm). This is 
the depth of the insert plus Ya, in. (0.8mm) 
which is used to hold the insert in place. The in- 
sert is held to the cylinder block by a definite in- 
terference type press fit. The insert should be 
cooled before attempting to install it in the 


32" TO Usa” 


The valve seat width is to be between 1/32 and 3/e, 
in. (0.030—0.045 in.) and the valve seat angie is to 
be between 435^ and 445 


block. After the insert 1s fitted in place, with the 
bevel facing up, the metal around the edge of 
the insert must be peened over the edge of the 
insert in order to hold it in place. Do not strike 
the block too sharply when peening because of 
the posibility of distorting the cylinder bore. 
Finish grind the valve seat insert and lap in the 
valves. 


Valve Guides 


First, inspect and measure the valve guide di- 
ameter to determine whether the guide is worn 
enough to necessitate rebuilding. The standard 
guide size for 4-stroke engines under 5 horse- 
power is 0.2495-0.2510 in. (6.3373- 
6.3754mm). On engines over 5 horsepower, the 
standard guide size is 0.312-0.313 in. (7.925- 
1.950mm). 

When the valve stem-to-valve guide clearance 
is more than the maximum serviceable clear- 
ance and cannot be corrected by installing a 
new valve, you will have to either replace the 
valve guide (if it is replaceable), oversize it, or 
knurl it. 


13/32" ROD 


5/16” DIA. 


1'4" BELOW TOP OF 
CYLINDER BLOCK 


REPLACEABLE 
VALVE GUIDE 


Replacing the valve guides 


Valves 


Inspect the valves for a burned face, warped 
stem or head, scored or damaged stem, worn 
keeper groove in the stem, and a head margin of 
less than Vs, in. (0.4mm). If any one of these 
conditions exists, the valve should be replaced. 
Check the valve stem diameter. On engines 
with less than 5 horsepower, the stem diameter 
should be 0.2475-0.2465 in. (6.2865- 
6.2611mm). On engines over 5 horsepower, the 
stem diameter is to be 0.310-0.309 in. (7.874- 
7.846mm). Any time the valve stem-to-guide 
clearance can be reduced more than 0.001 in. 
(0.025mm) by replacing the valve with a new 
one, you should do so. Also any time the stem- 
to-guide clearance is over 0.0045 in. (0.114mm) 
you should consider doing some rework (new 
valve guides, seats and valves) to bring the 
clearance below 0.0045 in. (0.114mm) but not 


less than 0.002 in. (0.05mm). If it is determined 
that the old valve can be reused, then it should 
be refaced, using an automotive type valve 
grinder to secure a 45° face angle on the valve 
with a Yg4 in. (0.4mm) margin between the head 
and the face of the valve. 


2-Stroke Engine Reed Valves 


Inspect the reed valves for the following 
items: broken reed valves, bent or distorted 
reed valves, damaged or distorted reed valve 
seat, or a broken or bent reed valve stop. If any 
of these conditions exist, the reed valve assem- 
bly must be replaced. 


Valve Springs 


To check the condition of valve springs, sim- 
ply remove the spring from the engine and 
stand it on a flat surface next to a new valve 
spring. If the old spring is shorter and leans to 
one side, it should be replaced with a new 
spring. Some of the cast iron engines have a 
stronger or stiffer valve spring installed on the 
exhaust valve. Make sure that a stiffer spring is 
installed on the exhaust valve or, to be sure, in- 
stall two stiff springs in the engine. When a 
valve seat is rebuilt, the valve then seats fur- 
ther down into the block and this results in a 
loss of spring tension. To restore spring ten- 
sion, install a thin washer on top of the valve 
spring. 


Valve Tappets 


The valve tappets should be inspected for 
wear on the head of the tappet and score marks 
or burrs anywhere else. The tappet should be 
replaced if any defects are found. Measure the 
dimensions of the tappet, checking for stem di- 
ameter and length. Oversize tappets are not 
available; however, the tappet guide can be 
knurled and rebored to correct size should the 
tappet-to-guide clearance become too large. 
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Reed valve assembly for two stroke engines 
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Measuring the tappet stem diameter 


Piston Assembly 


Inspect the piston assembly for scored walls, 
damaged ring lands, worn or damaged wrist pin 
lock ring grooves, and a cracked or broken pis- 
ton skirt. If any of these defects are present, the 
piston must be replaced. Check the dimensions 
of the piston with a micrometer. 

NOTE: The ring land diameter on 4-stroke 

engines is tapered and the reading at the ring 

land will be 0.00125 in. (0.08mm) smaller 
per 1 in. (25mm) of piston length. 

Clean all carbon deposits from the ring 
grooves. Àn old broken ring will serve as an ex- 
cellent tool for cleaning ring grooves. 

Check the side clearances of the rings with 
new rings installed. The minimum and maxi- 
mum clearances for oil, scraper, and compres- 
sion rings are as follows: € 2-stroke engines — 
0.0015-0.004 in. (0.038-0.101mm) 

e 4-stroke engines under five horsepower — 
0.002-0.005 in. (0.05-0.127mm) 


LANDS RING 
GROOVES 
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Names of the piston parts 


instaliation sequence and position for the piston 
rings 
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e 4-stroke engines over five horsepower — 
0.0025-0.005 in. (0.064-0.127mm) 

If an oversized piston 1s used, the amount of 
the oversize is stamped on the top of the piston. 

The ring gap on all engines except the 175 in. 
(47.625mm) bore 2-stroke engine is 0.007- 
0.017 in. (0.18-0.43mm). The ring gap on the 
17& in. (47.625mm) bore 2-stroke engine is 
0.005-0.013 in. (0.13-0.33mm). Oversize rings 
are available. Install the rings in the following 
order: oil ring, scraper ring, and compression 
ring. The oil ring can be installed with either 
side up, the scraper ring should have the step 
on the lower side toward the bottom of the en- 
gine's crankcase and the compression ring has 
to be installed with the bevel on the inside cir- 
cumference facing upward. 

NOTE: 2-stroke engines have wire retainers 

or pins located in the ring grooves to keep the 

ring from moving in the groove. Make sure 
the ring gap is properly located over these 
retainers. 

Inspect the connecting rod for wear or dam- 
age, such as a scored bearing surface, cracks, 
and damaged threads. Use a micrometer to 
check all of the connecting rod dimensions. 
Check the clearance between the wrist pin and 
the connecting rod at the wrist pin hole. The 
tolerance for all Clinton engines is 0.0004- 
0.0011 in. (0.010-0.028mm). When the clear- 
ance reaches 0.002 in. (0.05mm), the parts 
should be replaced with new ones or rebuilt. 
Clinton, however, does not supply oversize 
wrist pins. 

When installing the piston and connecting 
rod in a 4-stroke engine, the piston may go ei- 
ther way, but the rod has an oil hole that must 
face toward the flywheel side of the engine 
(with the exception of those engines that use a 
clearance rod in which the marked side faces to- 
ward the camshaft of the engine). 

On 2-stroke engines, the piston is installed 
with the downward slope of the piston dome 
facing the exhaust side of the engine. There is 
no special way for the connecting rod to be 
installed. 
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TOP VIEW 
Piston ring retainers in two stroke engines 


CLEARANCE SIDE 


instail clearance rods with the side marked clear- 
ance side facing toward the camshaft 


MATCH THESE BOSSES 


instail the connecting rod cap with the match 
marks opposite each other 


EXHAUST 
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Installation of a two stroke engine piston 


Wrist Pins 


All Clinton wrist pins are a “hand press fit" 
into the piston. Care should be taken when re- 
moving or installing the wrist pin into rod or 
piston. It is easy to distort or damage the piston 
or rod. Never lay a piston on a solid object when 
removing or installing wrist pin. The piston can 
be supported in the palm of your hand when 
servicing to keep from damaging it. There is no 
special way to install the wrist pin into the pis- 
ton or rod, except on the 2-cycle engines which 


in some cases have a hollow wrist pin closed on 
one end. Make sure the closed end is towards 
exhaust side. 


Crankshaft 


Before removing the crankshaft, remove the 
spark plug and rotate the crankshaft with the 
starter mechanism, while checking for any 
wobble of the end of the crankshaft. Any wob- 
bling indicates that the crankshaft is bent and 
must be replaced. Deviance of 0.001 in. 
(0.025mm) or more is not tolerable. End-play of 
the crankshaft should be between 0.008-0.018 
in. (0.20-0.46mm). If the endplay exceeds 0.025 
in. (0.635mm), the condition should be correct- 
ed. End-play is adjusted when the engine is as- 
sembled by the addition of various size gaskets 
behind the bearing plate. It is not recommend- 
ed that the crankshaft be straightened. Check 
all bearing surfaces for wear with a microme- 
ter. Replace the crankshaft if it is bent or 
cracked; if the keyway is damaged; if the taper 
is damaged; if the flywheel end threads are 
stripped; or if the bearings are scored. 


Bearing Plates and Bases 


Inspect these visually, to determine whether 
or not they can be re-used. Reject for the rea- 
sons listed: 

a. Broken or cracked, housing mounting 
flange on the bearing plate or mounting ears 
or flange base. 

b. Cracked or distorted bearing bases. 

c. Warped or distorted gasket or mounting 
surface. 

d. Oil seal or bearing pocket oversize. 

e. Stripped threads on the lamination 
hold-down screw holes in the bearing plates 
or drain and filler plug holes in the bases. 

f. Worn crankshaft thrust face surfaces on 
base or bearing plate. 


Camshaft 


Check the camshaft for extremely worn lobes 
and broken gear teeth. Oil pump drive cam- 
shafts have a pin located below the gear that 
must have a squared end and must be secure to 
the crankshaft. Camshafts from engines with 
vertical crankshafts have a scoop riveted to the 
bottom of the gear. Make sure that the scoop is 
secure. Make sure that on those models 
equipped with centrifugal advance (ignition) 
that the advance mechanism is free and the 
springs are not distorted or broken. Check the 
dimensions of the camshaft axle. 


Cylinder 


Check the cylinder head for warpage with a 
straightedge, after removing all dirt and depos- 
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its. If the head is warped, place a piece of emery 
cloth, with the rough side facing up, on a flat 
surface. Move the cylinder head gasket surface 
over the emery cloth in a figure eight pattern 
until the surface of the head is flat. If there are 
any broken cooling fins or if the spark plug hole 
threads are stripped, the head must be 
replaced. 


Oil Seals 


Oil seals serve two purposes, these being to 
keep the oil from leaking out of the crankcase 
on 4-cycle engines, and sealing the crankcase on 
2-cycle engines, to keep the vacuum and pres- 
sure from being affected by the outside atmo- 
spheric pressures. 

Any time an engine is being disassembled and 
the oil seals are not going to be replaced with 
new ones, it is a must that oil seal loaders be in- 
stalled over the crankshaft or cam gear axle to 
keep from damaging the seal lips when the 
base, bearing plate, crankshaft or cam gear is 
removed. Clinton has oil seal loaders that will 
fit any diameter shaft used in the Clinton line 
of engines or you may use an equivalent part 
designed specifically for this purpose. 
Whenever an engine is disassembled or the oil 
seal removed from it, the oil seal should be giv- 
en a visual inspection for the following, to de- 
termine if it can be reused: 

a. Cut or damaged seal lips. 

b. Distorted or bent seal. 

c. Condition of seal lip to make sure it still 
is flexible, and has not taken a permanent 
set. 

Any of the above defects, would require re- 
placement of the seal with a new one. To insure 
that an oil seal will function properly it is rec- 
ommended that any time an oil seal area of an 
engine has been worked on new seals be used. 

Oil seals should be removed prior to removal 
and replacement of bearings and reaming of 
bearings. The oil seals may be removed by pry- 
ing out or by any means at hand with some care 
being used not to damage the bearing plate, 
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block, or base to which a new seal must be 
replaced. 


Engine Assembly 
4-STROKE ENGINES 


This is a general procedure and is intended to 
be only a guide since deviations may be neces- 
sary for some models. 

1. Insert the tappets into the block. 

2. Assemble the oil pump to the cam gear, if 
so equipped. 

3. Install the mechanical governor shaft, if 
so equipped. 

4. Install the crankshaft and cam gear into 
the engine, making sure that the crankshaft 
thrust washer is in place if one is used. 

5. Align the crankshaft and camshaft timing 
marks. 

6. Install the piston and rod assembly using 
a ring compressor and great caution not to 
break rings or damage the piston. 

7. Install the rod cap and oil dipper, if so 
equipped, and the cap screw and lock. Tighten 
to the correct torque. Crimp the screw locks 
securely. 

8. Install the bearing plate and base plate or 
end cover assembly to the cylinder block. Check 
the crankshaft end-play. Engines using sleeve 
bearings should have 0.005-0.020 in. (0.13- 
0.50mm) end-play. Engines using tapered roller 
bearings should have 0.001-0.006 in. (0.025- 
0.152mm) end-play. Engines using roller bear- 
ings have no end-play specifications; however, 
care should be taken not to have the crankshaft 
too tight after assembly. The end-play is adjust- 
ed by the installation of various size gaskets be- 
tween the plate and block. 

9. Install the oil seals in the PTO and fly- 
wheel side of the crankshaft. 

10. Install the valves into the block and check 
the valve stem-to-tappet clearance. Clearance is 
checked with the lobe of the tappet facing away 
from the valve. Clearance for a 4-stroke engine 
is 0.009-0.012 in. (0.23-0.30mm). Clearance is 
adjusted by grinding or filing the valve stem. 

11. Using a valve spring compressor, assem- 
ble the valve springs to the valves. 


TIMING MARKS 


Align the crankshaft and camshaft timing marks 
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Adjust the valve-to-tappet clearance with the tap- 
pets completely off of the cam lobes 


12. Install the breather assembly into the 
valve spring chamber and install the cover. 

13. Install the cylinder deflector into the 
engine. 

14. Assemble the magneto assembly to the en- 
gine block or bearing plate, whichever is appli- 
cable, making sure that the points are clean and 
adjusted to the correct gap. 

15. Install the flywheel, flywheel screen, and 
starter cup to the crankshaft. Tighten the fly- 
wheel nut to the proper specification. 

16. Install the carburetor assembly and gov- 
ernor, making sure that the governor assembly 
links and springs are placed in their original 
holes. 

17. Place the cylinder head on the block. 
Torque the head bolts in three stages, in the 
proper sequence, and to the proper torque. 

18. Install the blower housing to the engine. 

19. Install the spark plug, muffler assembly, 
and air cleaner. 


2-STROKE ENGINES 


1. Assemble the piston and rod assembly and 
install it into the block with the help of a piston 
ring compressor. Be careful not to damage the 
rings or the piston. 

2. Install the crankshaft into the block, in- 
stalling the crankshaft thrust washer if the en- 
gine is so equipped. 

3. Assemble the connecting rod and piston 
assembly to the crankshaft by installing the 
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Cylinder head bolt tightening sequence 
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Connecting rod cap mounted oil dipper 
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connecting rod cap and cap screws. Tighten the 
cap screws to the correct torque. 

4. Install the reed valve plate to the engine. 

5. Install the bearing plate. Engines that use 
sleeve bearings should have a crankshaft end- 
play measuring 0.005-0.020 in. (0.13- 
0.50mm). Engines using ball bearings have no 
specific end-play measurement but make sure 
that the crankshaft is not tight after assembly. 
End-play can be adjusted by the addition of var- 
ious size gaskets behind the bearing plate. 

6. Install the bearing oil seals on the PTO 
side and the flywheel side of the crankshaft. 

7. Install the magneto to the bearing plate 
and adjust the points to the proper gap. 

8. Install the flywheel, flywheel screen, and 
the starter cup to the crankshaft. Tighten the 
flywheel attaching nut to the correct torque 
specification. 

9. Assemble the carburetor, governor links, 
springs, and air vane to the engine. Always re- 
place all governor components in the same posi- 
tion from which they were removed. 

10. Install the cylinder deflector to the 
engine. 

11. Install the gas tank. 

12. Install the air cleaner, spark plug, and 
muffler. 
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General Engine Specifications 


1 2 3 4 5 6 7 8 g 
Cylinder Bore Dia Min. 2.3745 2.3745 2.3745 2.3745 2.000 2.000 2.000 2425 2.375 
Max. 2.3755 2.3755 2.9755 2.3755 2.001 2.001 2.001 2.126 2.376 
Piston Skirt Dia Min 2.3690 2.3690 2.3690 2.3690 1.9935 1.9935 1.9935 2.119 2.3690 
Max 2.3700 2.3700 2.3700 2.3700 1.9945 1.9945 1.9945 2.120 2.3700 
Piston Skirt to Cylinder Min. 0045 0045 0045 0045 0045 0045 0045 005 0055 
Clearance Max. .0065 0065 .0065 .0065 0065 .0065 .0065 .007 .0075 
Piston Ring to Groove Min 002 002 002 .002 002 002 002 .002 002 
Clearance Max 005 .005 005 005 .005 .005 005 .005 .005 
Ring End Gap in Min. 007 .007 007 .007 .007 .007 .007 .007 .007 
Cylinder Max O17 .017 017 017 1937 017 017 .017 .017 
Connecting Rod Bore Min 8140 .8770 .8140 .8770 41515 7515 8770 .8770 .8770 
Crankshaft End Max. 8145 8775 ENER .8775 7520 .7520 .8775 .8775 .8775 
Connecting Rod to Crankshaft Min. 0015 .0015 0015 0015 .0018 .0018 .0018 .0018 0018 
Clearance Max. .0030 .0030 .0030 .0030 .0035 .0035 .0035 0035 .0035 
Connecting Rod to Wrist Min. .0004 .0004 .0004 .0004 .0004 .0004 0004 .0004 .0004 
Pin Clearance Max. 0011 .0011 .0011 .0011 .0011 .0011 .0011 .0011 .0011 
Crankshaft Rod Pin Min. 8119 .8745 .8119 .8745 7483 .7483 .8745 8745 8754 
Diameter Max. 8125 8752 8125 8752 7490 7490 8752 8752 8752 
Crankpin Out-of-Round Max. .001 .001 .001 .001 .001 .001 .001 .001 .001 
Crankshaft Main Diameter Min. .8733 .8733 .8733 Note .7483 .8745 .8745 .8745 .8745 
P.T.O. End Max. .8740 .8740 .8740 #1 .7490 .8752 .8752 .8752 .8752 
Crankshaft Main Diameter Min. 8120 8120 8120 8120 7483 .7483 8745 8745 8745 
Flywheel End Max. .8127 .8127 .8127 .8127 .7490 .7490 .8752 .8752 .8752 
Crankshaft to Main Bearing Min. .0018 .0018 .0018 .0018 .0018 .0018 .0018 .0018 .0018 
Clearance Max. .0035 .0035 .0035 .0035 .0035 .0035 .0035 0035 .0035 
Crankshaft End Min. .008 .008 .008 .008 .004 .004 .008 .008 .008 
Play Max. .018 .018 .018 .018 .012 .012 .018 .018 .018 
Block or Bearing Plate Main Min. .8758 .8758 .8758 Note .7510 .877 .877 .877 .877 
Bearing Bore P T O. End Max. .8768 .8768 .8768 #5 .7520 .878 .878 .878 .878 
Bearing Plate or Block Bearing Min. 8145 .8145 8145 8145 .7510 .7510 .877 877 .877 
Bore (Flywheel) End Max. .8155 .8155 .8155 .8155 .7520 .7520 .878 878 .878 
Valve or Tappet Guide Bore Min. .2495 .2495 .2495 .2495 .2495 .2495 .2495 .2495 .2495 
1D Max. .2510 .2510 .2510 .2510 .2510 .2510 .2510 .2510 .2510 
Valve Stem to Guide Min. .0015 .0015 .0015 .0015 .0020 .0020 .0020 .0020 .0020 
Clearance Max. .0045 .0045 .0045 .0045 .0045 .0045 .0045 .0045 .0045 
Valve Clearance. Intake & Min. .009 .009 .009 .009 .007 .007 .009 .009 .009 
Exhaust Max. .011 011 011 .011 .009 .009 011 ¿01 .011 
Camshaft to Axle Min. .001 .001 .001 .001 .001 .001 .001 .001 .001 
Clearance Max. .003 .003 .003 .003 .003 .003 .003 .003 .003 
Camshaft Axle Clearance Min. .001 .001 .001 .001 
PEO Max .003 .003 .003 .003 
Camshaft Axle Clearance Min. .001 .001 .001 .001 
Flywheel End Max. 003 .003 .003 .003 
Point Setting Min .018 .018 .018 .018 .018 .018 .018 .018 .018 
Max 021 021 021 021 021 021 021 021 021 
Spark Plug Gap Min .025 .025 .025 .025 025 .025 025 .025 .025 
Max 028 028 028 028 028 028 028 028 028 
Comp at Cranking Speed, Min 65 65 65 65 65 65 65 65 65 
PSI 
Carburetor Float Setting Min. 5/32 5/32 5/32 5/32 5/32 5/32 5/32 5/32 5/32 
(Clinton) Max. 11/64 ies es Am Tea 11/64 igs 11/64 T fea 
Carburetor Float Setting Min 11/64 64 ga Yes WOH rm WI WI le, 
(Carter) Max. ET 13/64 We, "sa 13/84 13/64 13/64 és 13/64 
Magneto Air Gap Min 007 007 .007 007 .007 007 .007 .007 .007 
Max 017 017 017 017 017 017 017 017 017 
Magneto Edge Gap (Phelon) Min 5/32 182 5/32 5/32 5/32 5/32 5/32 5/32 5/32 
Max 9/32 3/32 3/32 3/32 3/32 9/32 3/32 3/32 3/32 
Magneto Edge Gap (Clinton) Min "lea "lea "lea Vr" "64 "lea "lea 
Max. Va Ya Ya a Ya a d 
Oil Recommended See Bulletin MM MM MM MM MM MM MM MM MM 
A.P I Rating #9 for SAE MS MS MS MS MS MS MS MS MS 
Fuel Recommended Reg Reg Reg. Reg Reg Reg. Reg. Reg. Reg 
Gas Gas Gas Gas Gas Gas Gas Gas Gas 


Note 1 Crankshaft diameter 8733 to 8740 or 9995 to 1.0002, except 435-0000-000 which is 1 220 to 1221 

Note 2 Ball, needle or roller bearing used Check component parts, if worn or defective, replace 

Note 3 Wrist pin clearance. 0004 minimum, .0011 maximum or umits other than listed below Needle bearing used in D65-1000 Type (C), J9-1000 
Type (B). 96-1100 and J6-1101 Check component parts, if worn or defective, replace 

Note 4 412-0000-000. 413-0000-000 with sleeve bearings .002 to .006, 412-0300-000 with roller bearings 001 to .006 

Note 5 Bearing bore diameter .8758 to .8768 or 10002 to 1.0003, except 435-0000-000 which is 1.2228 to 1.2235. 

Note 6 Valve guides 312to .313 inside diameter and are replaceble. Tappet guide inside diameter .437 to .438. 

Note 7 412-0000-000 .001 minimum, .004 maximum. 413-0000-000 .0005 minimum, .002 maximum. 
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General Engine Specifications (cont.) 


10 11 12 13 14 15 16 17 18 
Cylinder Bore Dia Min. 2.375 2.375 2 4685 2.4685 2 4685 2.499 2.8125 28125 2.8125 
Max. 2.376 2.376 2 4695 2.4695 2.4695 2.500 2.8135 2 8135 2 8135 
Piston Skirt Dia. Min 2.3690 2.3690 2 4630 2.4630 2.4630 2.4935 2.8045 2.8045 2.8045 
Max. 2.3700 2.3700 2.4640 2.4640 2 4640 2.4945 2.8055 2.8055 2.8055 
Piston Skirt to Cylinder Min. .0055 .0055 .0055 0055 0055 0045 .007 .007 .007 
Clearance Max. .0075 .0075 .0075 .0075 .0075 .0065 .009 .009 .009 
Piston Ring to Groove Min. .002 002 .002 002 .002 .002 .0025 .0025 .0025 
Clearance Max. .005 .005 .005 .005 .005 005 .0050 .0050 .0050 
Ring End Gap in Min. .007 .007 .007 .007 .007 .007 .007 .007 .007 
Cylinder Max. .017 017 017 .017 017 .017 .017 .017 .017 
Connecting Rod Bore Min 8770 .9140 .8770 9140 9140 .8770 1.2510 1 1265 1.1265 
Crankshaft Ends Max. .8775 9145 8775 .9145 .9145 .8775 1.2513 1.1268 1.1268 
Connecting Rod to Crankshaft Min. .0018 .0018 .0018 .0018 .0018 .0015 .001 .0015 .0015 
Clearance Max. .0035 .0035 .0035 .0035 .0035 .0035 .002 .0025 .0025 
Connecting Rod to Wrist Min. .0004 =. 0004 .0004 .0004 .0004 .0004 .0002 .0002 .0002 
Pin Clearance Max. .0011 .0011 .0011 .0011 .0011 .0011 .0011 .0011 .0011 
Crankshaft Rod Pin Min. 8745 .9114 .8745 9114 .9114 .8745 12493 1.1243 1 1243 
Diameter Max. .8752 .9120 .8752 .9120 .9120 .8752 1.2500 1.1250 1.1250 
Crankpin Out-of Round Max. .001 .001 .001 .001 .001 .001 001 .001 .001 
Crankshaft Main Diameter Min. 9995 .9995 Note Note 9995 1.220 1.2510 Note Note 
PTO. End Max. 1.0002 1.0002 #2 #2 1.0002 1.221 1.2515 #2 #2 
Crankshaft Main Diameter Min .8745 .8745 Note Note .8745 .8120 1.2510 Note Note 
Flywheel End Max .8752 .8752 #2 #2 8752 .8127 1.2515 #2 # 2 
Crankshaft to Main Bearing Min. .0018 .0018 Note Note 0018 .0018 .0010 Note Note 
Clearance Max. .0035 .0035 #2 #2 .0035 .0035 .0025 #2 #2 
Crankshaft End Min. .008 .008 .001 001 .008 .008 Note .006 .001 
Plav Max. .018 018 .006 .006 .018 018 #4 .020 .006 
Block or Bearing Plate Main Min. 1.002 1.002 Note Note 1 002 1.2228 1.2525 Note Note 
Bearing Bore P T.O. End Max. 1.003 1.003 #2 #2 1.003 1.2235 1.2535 #2 #2 
Bearing Plate or Block Bearing Min. 877 877 Note Note 877 8145 1.2525 Note Note 
Bore (Flywheel) End Max 878 878 #2 #2 878 8155 1.2535 #2 #2 
Valve or Tappet Guide Bore Min. 2495 2495 2495 2495 2495 2495 312 Note Note 
ID. Max. .2510 .2510 2510 2510 .2510 .2510 3333. #6 #6 
Valve Stem to Guide Clearance Min. .0020 .0020 .0020 .0020 .0020 .0015 .002 .002 .002 
Max. .0045 .0045 0045 .0045 .0045 .0045 .004 .004 .004 
Valve Clearance, Intake & Min. .009 .009 .009 .009 .009 .009 .011 .010 .010 
Exhaust Max. .011 .010 .010 .010 .010 .011 .012 012 .012 
Camshaft to Axle Min. 001 .001 001 .001 .001 .0015 .0015 
Clearance Max. .003 .003 .003 .003 .003 .0035 .0035 
Camshaft Axle Clearance Min. .001 Note 
PTO Max .003 #7 
Camshaft Axle Clearance Min .001 .001 
Flywheel End Max. 003 .003 
Point Setting Min. .018 .018 .018 018 018 018 018 .028 .028 
Max. 021 .021 .021 .021 .021 021 .021 .030 .030 
Spark Plug Gap Min .025 .025 .025 .025 .025 .025 .025 .025 .025 
Max. .028 .028 .028 .028 .028 .028 .028 .028 .028 
Comp. at Cranking Speed, Min 65 65 65 65 65 65 65 70 70 
PSI 
Carburetor Float Setting Min 5/32 5/32 5/32 5/32 "ag 5/32 5/32 WO 
(Clinton) Max. "ba WI V ja nr] (e Yea 11/64 13/64 
Carburetor Float Setting Min. 11/64 "ea 11/64 "fea "ba 15/64 15/64 
(Carter) Max. 13/64 13/64 13/64 13/64 13/64 Vea WI 
Magneto Air Gap Min 007 007 007 007 007 007 007 012 012 
Max. 017 .017 017 017 017 017 .017 .020 020 
Magneto Edge Gap (Phelon) Min 532 5/32 5/32 5/32 5/32 
Max. 9/32 3/32 3/32 9/32 352 
Magneto Edge Gap (Clinton) Min. "lea "164 "lea "lea "164 164 64 
Max Ya Va Va Ya Va Ya Ya 
Oil Recommended See Bulletin MM MM MM MM MM MM MM MM MM 
A P I Rating #9 for SAE MS MS MS MS MS MS MS MS MS 
Fuel Recommended Reg Reg Reg Reg Reg Reg Reg Reg Reg 
Gas Gas Gas Gas Gas Gas Gas Gas Gas 


Note 1 Crankshaft diameter 8733to 87400r 9995to 1 0002, except 435-0000-000 which is 1 220 to 1 221 

Note 2 Ball. needle or roller bearing used Check component parts. if worn or defective, replace 

Note 3 Wrist pin clearance, 0004 minimum, .0011 maximum or umits other than listed below Needle bearing used in 065-1000 Type (C). J9- 1000 
Type (B). J6-1100 and J6-1101 Check component parts, if worn or defective, replace 

Note 4 412-0000-000, 413-0000-000 with sleeve bearings 002 to .006. 412-0300-000 with roller bearings 001 to 006 

Note 5 Bearing bore diameter 8758 to .8768 or 10002 to 10003, except 435-0000-000 which is 1 2228 to 1 2235 

Note 6 Valve guides 312to 313 inside diameter and are replaceble Tappet guide inside diameter 437 to 438. 

Note 7 412-0000-000 001 minimum, 004 maximum 413-0000-000 0005 minimum, 002 maximum 
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General Engine Specification (cont.) 


19 20 21 22 23 24 25 26 27 
Cylinder Bore Dia Min 2.9995 3 1245 3 1245 3 1245 3 1245 1.875 1875 2.125 2125 
Max. 3 0005 3.1255 3 1255 3.1255 3 1255 1876 1876 2 126 2.126 
Piston Skirt Dia. Min. 2.9915 3117 3 117 3.1185 31185 1.8695 1 8695 2 1195 2.1195 
Max. 2.9925 3.118 3.118 3.1195 3.1195 1 8705 1.8705 2 1205 2.1205 
Piston Skirt to Cylinder Min. .007 0065 .0065 .005 005 .0045 0045 005 005 
Clearance Max. 009 .0085 0085 007 .007 .0065 0065 007 .007 
Piston Ring to Groove Min .0025 .0025 .0025 .0025 0025 .0015 .0015 0015 .0015 
Clearance Max 0050 .0050 .0050 .0050 0050 0040 .0040 0040 .0040 
Ring End Gap in Min 007 .010 .010 .010 010 005 005 007 007 
Cylinder Max. .017 .020 020 .020 .020 .013 013 017 .017 
Connecting Rod Bore Min. 1.1265 1.2510 1.2510 1.2510 1.2510 7820 7820 7820 7820 
Crankshaft End Max. 1.1268 1.2513 1.2513 1.2513 1:2513 7827 7827 7827 7827 
Connecting Rod to Min. .0015 0010 .0010 .0010 .0010 0026 0026 .0026 .0026 
Crankshaft Clearance Max. .0025 .0018 .0018 .0018 0018 0040 .0040 0040 .0040 
Connecting Rod to Wrist Min. .0002 .0002 .0002 .0002 .0002 .0004 0004 0004 0004 
Pin Clearance Max. .0011 0011 .0011 0011 .0011 0011 0011 .0011 .0011 
Crankshaft Rod Pin Min. 1.1243 1.2495 1.2495 12495 1.2495 7788 7788 7788 7788 
Diameter Max. 11250 1.2500 1 2500 1.2500 1.2500 7795 7795 7795 7795 
Crankpin Out-of-Round Max. .001 .001 .001 .001 .001 .001 001 001 001 
Crankshaft Main Diameter Min. Note Note Note Note Note 8745 8745 8745 .9995 
P.T.O. End Max. #2 #2 #2 #2 # 2 .8752 8752 .8752 1.0002 
Crankshaft Main Diameter Min. Note Note Note Note Note 7495 .7495 7495 .7495 
Flywheel End Max. #2 #2 #2 #2 #2 7502 7502 7502 .7502 
Crankshaft to Main Bearing Min. Note Note Note Note Note .0015 0015 .0015 .0015 
Clearance Max. #2 #2 #2 #2 #2 0035 0035 0035 0035 
Crankshaft End Min. .001 .006 .001 .006 .001 005 .005 005 .005 
Play Max. .006 .020 .006 .020 .006 020 020 020 020 
Block or Bearing Plate Main Min. Note Note Note Note Note 8770 8770 .8770 1.002 
Bearing Bore P.T.O. End Max. #2 #2 #2 #2 #2 8780 8780 8780 1.003 
Bearing Plate or Block Bearing Min Note Note Note Note Note 7517 7517 7517 7S17 
Bore (Flywheel) End Max. #2 #2 #2 #2 #2 7525 7525 7525 7525 
Valve or Tappet Guide Bore Min. Note Note Note Note Note 
LD Max. #6 #6 #6 #6 #6 
Valve Stem to Guide Clearance Min. .002 .002 .002 .002 .002 
Max. .004 .004 .004 .004 .004 
Valve Clearance, Intake & Min. .010 .010 .010 010 010 
Exhaust Max. .012 .012 012 .012 012 
Camshaft to Axle Min .0015 .0015 .0015 .0015 0015 
Clearance Max. .0035 .0035 .0035 0035 0035 
Camshaft Axle Clearance Min. 
PTO Max 
Camshaft Axle Clearance Min. 
Flywheel End Max. 
Point Setting Min .028 028 028 028 028 018 018 018 018 
Max 030 .030 030 030 030 021 021 021 021 
Spark Plug Gap Min 025 .025 025 025 025 025 025 025 025 
Max 028 028 028 028 028 028 028 028 028 
Comp at Cranking Speed. Min 70 70 70 70 70 60 60 60 60 
PSI 
Carburetor Float Setting wn Ile ! ga Mr 237 > 32 332 532 
(Clinton) Max 164 "Hea Y a Wey 13 e Ee Ub 
Carburetor Float Setting Min "564 15/84 15/64 IS 64 "Shea Wea II e "ga II 64 
(Carter) Max 64 17/64 II gy Er Er" Ba 13 64 13 64 13360 
Magneto Air Gap Min 012 012 012 012 012 007 007 007 007 
_ Max _ 020 020 _ 020 . 020 020 017 017 017 017 
Magneto Edge Gap (Phelon) Min 5 32 5:35 3133 332 
Max B 32 32 9132 9:32 
Magneto Edge Gap (Clinton) Min "res hes Zei Zeg 
Max Veg Veg Y (es 
Oil Recommended See Bulletin MM MM MM MM MM Outboard Motor Oil or SAE 30 
A.P.I. Rating #9 for SAE MS MS MS MS MS Non Detergent 
Fuel Recommended Reg Reg Reg Reg Reg Reg Reg Reg Reg 
Gas Gas Gas Gas Gas Gas Gas Gas Gas 


Note 1 Crankshaft diameter 8733 to. 8740 or .9995 to 1 0002. except 435-0000-000 which is 1 220 to 1 221 

Note 2 Ball, needle or roller bearing used Check component parts. if worn or defective. replace 

Note 3 Wrist pin clearance. .0004 minimum, 0011 maximum or umits other than listed below Needle bearing used in D65-1000 Type (C). J9- 1000 
Type (B). J6-1100 and J6-1101. Check component parts, if worn or defective. replace 

Note 4 412-0000-000. 413-0000-000 with sleeve bearings 002 to 006. 412-0300-000 with roller bearings 001 to 006 

Note 5 Bearing bore diameter 8758 to .8768 or 1.0002 to 1 0003. except 435-0000-000 which is 1 2228 to 1 2235 

Note 6 Valve guides .312 to. 313 inside diameter and are replaceble Tappet guide inside diameter. 437 to. 438 

Note 7 412-0000-000 001 minimum. 004 maximum 413-0000-000 0005 minimum. 002 maximum 
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General Engine Specifications (cont.) 


28 29 30 31 32 33 34 35 36 
Cylinder Bore Dia Min. 2.125 2.125 t 8750 2,1255 t 8750 t 811 t 8750 2 t255 2 1255 
Max. 2 126 2.126 1.8765 2.1270 1.8765 1814 18765 2 t270 2 1270 
Piston Skirt Dia. Min. 2.1195 21195 1.8695 2 120 t 871 1.807 1871 2 t20 2120 
Max. 2.1205 2.1205 1.8705 2 121 1.872 1809 t 872 2 12t 2 12t 
Piston Skirt to Cylinder Min. 005 DOS .0045 0045 0045 003 .0045 0045 0045 
Clearance Max .007 .007 0065 0070 0065 .007 .0065 .0070 0070 
Piston Ring to Groove Min. .0015 .002 .002 002 002 002 002 002 002 
Clearance Max. .0040 .004 .004 .004 .004 .005 004 004 004 
Ring End Gap in Min. .007 010 .010 010 .0t0 .004 010 0t0 0t0 
Cylinder Max. 017 .015 .015 .0t5 015 020 015 .0t5 015 
Connecting Rod Bore Min. . 7820 Note 7816 Note Note Note Note Note Note 
Crankshaft End Max .7827 #2 .7825 #2 #2 #2 #2 #2 #2 
Connecting Rod to Min. .0026 Note .0021 Note Note Note Note Note Note 
Crankshaft Clearance Max. .0040 #2 .0037 #2 #2 #2 #2 #2 #2 
Connecting Rod to Wrist Min. .0004 .0004 .0004 Note .0004 Note .0004 Note Note 
Pin Clearance Max .0011 .0011 .0011 #3 .0011 #2 0011 #3 #3 
Crankshaft Rod Pin Min 7788 .6594 .7788 .6594 6594 .4960 6594 6594 6594 
Diameter Max. 7795 6599 7795 .6599 .6599 .4965 .6599 6599 6599 
Crankpin Out-of-Round Max. .001 .001 .001 .001 .001 .001 .001 .001 001 
Crankshaft Main Diameter Min. .8745 Note Note Note Note Note Note Note Note 
P.T.O. End Max. .8752 #2 #2 #2 #2 #2 #2 #2 #2 
Crankshaft Main Diameter Min. 7495 7495 7495 7495 7495 Note 7495 7495 7495 
Flywheel End Max. . 7502 7502 .7502 .7502 .7502 #2 .7502 .7502 7502 
Crankshaft to Main Bearing Min .0015 Note .0015 Note Note Note Note Note Note 
Clearance Max. .0035 # 2 .0035 #2 #2 #2 #2 #2 #2 
Crankshaft End Min. 005 Note Note Note Note .003 .003 .003 Note 
Play Max .020 #2 #2 #2 #2 .020 .020 .020 *2 
Block or Bearing Plate Main Min. .8770 Note Note Note Note Note Note Note Note 
Bearing Bore P T.O. End Max. 8778 #2 #2 #2 #2 #2 #2 #2 #2 
Bearing Plate or Block Bearing Min 7517 Note Note Note Note Note Note Note Note 
Bore (Flywheel) End Max. : 2525 *2 #2 #2 #2 #2 #2 #2 #2 
Valve or Tappet Guide Bore Min 
1D Max. 
Valve Stem to Guide Clearance Min 
Max 
Valve Clearance. Intake & Min 
Exhaust Max. 
Camshaft to Axle Min 
Clearance Max. 
Camshaft Axle Clearance Min. 
PTO Max 
Camshaft Axle Clearance Min 
Flywheel End Max 
Point Setting Min 018 018 018 .018 018 0t3 0t4 0t4 0t8 
Max 02t 021 02t 021 02t 017 0t6 0t6 02t 
Spark Plug Gap Min 025 025 025 025 025 025 025 025 025 
Max 028 028 028 028 028 030 028 .028 028 
Comp. at Cranking Speed, Min. 60 60 60 60 60 80 60 60 60 
PSI 
Carburetor Float Setting Min. 5/32 5/32 125 oa 
(Clinton) Max WI "Yes (Te 
Carburetor Float Setting Min “Yes WI 
(Carter) Max. Nea 13/64 
Magneto Air Gap Min 007 007 007 .007 007 007 007 007 007 
Max 017 017 017 017 017 0t7 017 017 017 
Magneto Edge Gap (Phelon) Min 5/32 
Max 3/32 
Magneto Edge Gap (Clinton) Min "les "les "es Wi Tea 3» 33 Woz "e 
Max Ya Ya Ya Va Ma 16 "ue Ku Te 
Oil Recommended 
A P I Rating Outboard Motor Oil or SAE 30 Non Detergent 
Fuel Recommended Reg Reg Reg Reg Reg Reg Reg Reg Reg 
Gas Gas Gas Gas Gas Gas Gas Gas Gas 


Note 1 Crankshaft diameter 8733 to 8740 or 9995 to 1.0002, except 435-0000-000 which is t 220 to t 221 

Note 2 Ball, needle or roller bearing used Check component parts, if worn or defective. replace 

Note 3 Wrist pin clearance, 0004 minimum, 0011 maximum or umits other than listed below Needle bearing used in D65-t000 Type (C) J9-1000 
Type (B), J6-1t00 and J6-1101 Check component parts, if worn or defective. replace 

Note 4 412-0000-000, 413-0000-000 with sleeve bearings 002 to 006, 412-0300-000 with roller bearings 001 to 006 

Note 5 Bearing bore diameter 8758 to 8768 or 1 0002 to 10003, except 435-0000-000 which is t 2228 to 1 2235 

Note 6 Valve guides 312 to 313 inside diameter and are replaceble. Tappet guide inside diameter 437 to 438 

Note 7 412-0000-0C) 00t minimum, 004 maximum 413-0000-000 0005 minimum 002 maximum 
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Torque Specifications 
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Connecting Rod Min. 100 100 100 70 70 215 .215 35 TO" "50" 155 80 80 
Aluminum Max. 125 125 125 80 80 235 «236: «16 80 55 65 90 90 
Connecting Rod Min. 90 90 90 
Forged Steel Max. 100 100 100 
Bearing Plate Min. 75 75 75 75 160 
P.T.O. End Max. 85 85 85 85 180 
Bearing Plate Min. 120 140 35 75 80 80 75 
Flying End Max. 150 160 95 95 90 90 95 
Back Plate to Min. 70 
Block Max. 80 
Head Bolts Min. 125 225 225 200 200 200 200 
Max. 150 250 250 220 220 220 220 
Base Bolts Mim 75 75 75 150 325 75 150 325 125 
Max. 85 85 85 160 375 85 160 150 150 
End Cover or Min. 120 
Gear Box Max. 150 
Speed Reducer Min. 110 110 110 110 110 110 110 
Mounting Max. 150 150 150 150 150 150 150 
P.T.O. Housing or Min. 75 75 75 120 75 160 125 
Mounting Flange Max. 85 85 85 150 85 180 150 
Carb. Reed Plate Min. 60 60 60 60 60 65 60 60 60 45 50 50 50 
or Manifold to Blk. Max. 65 65 65 65 65 75 65 65 65 55 60 60 60 
Carb. to Reed Mig 35 35 35 60 35 35 60 60 60 50 50 50 
Plate or Max. 50 50 50 £65 50 50 65 65 65 60 60 60 
Manifold 
Blower Housing Min. 60 60 60 65 65 65 65 65 65 390 80 80 75 
Max. 70 70 70 70 70 75 70 70 70 110 90 90 85 
Muffler to Block Min. 110 110 110 140 140 170 170 40 40 90 60 60 
Max. 120 120 120 150 150 180 180 60 60 110 70 70 
Flywheel Min. 375 375 375 375 400 400 *100 375 250 150 375 **250 250 
Max. 400 400 400 400 450 500 *120 400 300 180 425 **300 300 
Flywheel Touch & Min. 650 650 
Stop for Brake Max. 700 700 
Spark Plug Min. 275 275 275 275 275 275 275 275 275 250 230 230 230 
Max. 300 300 300 300 300 300 300 300 300 300 270 270 270 
Stator Plate Min. 50 50 50 50 50 50 80 59 50 50 50 50 45 
Max. 60 60 60 60 60 60 100 60 60 60 60 60 65 


All torque in inch pounds except those marked with a single* 


* Foot Pounds 


**D35 Requires Same as D25 


Cross Reference Chart 
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Column Column 
Model No. No. Model No. No. 
E -65 29 D1100 9 
100 1 V1100- 1000 11 
100- 1000 1 VS1100 11 
100 - 2000 1 VS1100- 1000 11 
V100- 1000 3 1200 12 
d S 1200- 1000 12 
VS100- 1000 3 
VS100- 2000 3 1200 - 2000 13 
VS 100- 3000 3 A1200 13 
VS 100-4000 3 B1290- 1000 13 
20 7 A 7 
A200 24 
AVS 200 24 1600 17 
AVS200- 1000 25 A1600- 1000 18 
VS200 24 
VS200- 1000 24 1800- 1000 19 
VS200- 2000 25 
VS200- 3000 25 ae I 
VS200-4000 27 A2100- 1000 1 
300 5 A2100- 2000 1 
A300 5 VS2100 3 
VS300 6 VS2100 - 1000 3 
350 5 VS2100- 2000 3 
"pum = VS2100- 3000 3 
A400 - 1000 28 2500 20 
AVS400 26 A2500 22 
AVS 400- 1000 27 B2500- 1000 21 
BVS400 27 
VS 400 26 
VS 400- 1000 26 Maia 3 
VS 400- 2000 27 3100 2 
VS400- 3000 27 3100- 1000 2 
VS400- 4000 27 3100-2000 2 
3100- 3000 2 
GK590 29 H3100-1000 2 
650 7 FV3100- 1000 4 
AFV3100-1000 4 
700-A 7 AV3100- 1000 4 
B700 7 AV3100- 2000 4 
C700 7 AVS3100 4 
D700 8 AVS3100- 1000 4 
D700- 1000 8 AVS3100- 2000 4 
D700- 2000 8 AV S3100- 3000 4 
D700 - 3000 8 V3100- 1000 4 
VS700 7 V3100-2000 4 
VS750 7 VS3100 4 
VS3100- 1000 4 
rene : VS3100- 2000 4 
VS800 9 VS 3100-3000 4 
4100 2 
s 1607 : 4100- 1000 2 
900.— 2000 9 4100 - 2000 2 
900— 3000 9 AVS4100- 1000 4 
900-4000 9 AVS4100- 2000 4 
VS900 10 VS4100- 1000 4 
VS 4100 - 2000 4 
V1000- 1000 10 
J-5 36 
VS 1000 10 Ce 36 
A&B1100 9 J-7 36 
C1100 9 J-8 36 
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Cross Reference Chart (cont.) 
Column Column 
Model No. No. Model No. No. 

J-9 36 415-0000 - 000 4 
E10- 1000 33 415—0002- 000 4 
D15- 1000 30 416 - 1300-000 18 
D25- 1000 30 417-0000 - 000 4 
D35- 1000 31 418 - 1300-000 19 
D55- 1000 32 418- 1301-000 19 
D65- 1000 31 420- 1300-000 21 
E75- 1000 34 420- 1301-000 21 
E95- 1000 35 422- 1300-000 23 
EE r 422- 1301-000 23 

424-0000 -000 2 
401-0000 -000 3 

426-0000 -000 2 
402-0000 -000 1 

429-0003-000 15 
403-0000 -000 3 

431 -0003-000 15 
404-0000 -000 2 

435 - 0003-000 4 
405 — 0000-000 4 

492-0300 - 000 9 
406 - 0000 - 000 2 d 

494-0000 -000 9 
407 - 0000 - 000 4 

494-0001-000 9 
407 -0002-000 4 

497 - 0000-000 14 
408 — 0000-000 2 

498 - 0300-000 13 
409-0000 - 000 4 

498-0301- 000 13 
d o 499-0000-000 14 
411-0002-000 3 
412-0000-000 16 500-0000-000 28 
413-0000-000 16 501-0000- 000 27 
414- 1300-000 18 501-0001- 000 27 
414- 1301-000 18 


Clinton 
6 through 12 Hp 


ENGINE IDENTIFICATION 


Clinton engines are identified by a name 
plate that is installed on the engine at the fac- 
tory. The name plate contains the serial num- 
ber and the model number, both of which are 
necessary when obtaining replacement parts. 

Two numbering systems are used to identify 
Clinton engines. The first one applies to en- 
gines made prior to 1961, the second pertains to 
engines made after that year. 

The early numbering system has no practical 
use to the consumer. It is useful only when or- 
dering parts and only to one who has access to a 
parts manual. No other information can be 
gained from the model or serial number than 
what parts fit a particular engine. 

The recent numbering system, however, is 
quite useful in gaining additional information 
about a certain engine. The serial number, fol- 
lowed by the type letter, is a numerically se- 


TYPE LETTER | 
m0 8° CLINTON ENGINES CORP. 3 


MS)UQHETA IOWA YA 


SFRFrAL NO 
MODEL NO 


DiGrrs 1-23 4567 [8910] 
VARIATION 


Numbering system after 1961 


quential number and is used to identify the en- 
gine in relation to changes that are made in de- 
sign. The mode] number consists of a ten digit 
sequence of numbers that is deciphered in the 
following manner: 

The first digit indicates whether the engine is a 
2-stroke or 4-stroke design. The number 4 indi- 
cates a 4-stroke engine and the number 5 indi- 
cates a 2-stroke engine. 

The second and third digits identify the basic 
engine series and whether the engine has a ver- 
tical or horizontal crankshaft. Odd numbers in 
the third digit position indicate that the engine 
has a vertical crankshaft and even numbers in- 
dicate a horizontal crankshaft. 

The fourth digit identifies the type of starter 
installed on the engine: 0 — a recoil starter, 1 — 
a rope starter, 2 — an impulse starter, 3 — a 
crank starter, 4 — a 12 volt electric starter, 5 — 
a 12 volt starter generator, 6 — a 110 volt elec- 
tricstarter, 7 — a 12 volt generator, 8 — not as- 
signed any specific meaning, 9 — indicates a 
short block. 

The fifth digit indicates what type of bearing 
is used on the crankshaft; 1 — aluminum or 
bronze sleeve bearing with a flange mounting 
surface and pilot diameter on the engine 
mounting face for mounting equipment concen- 
tric to the crankshaft center line; 2 — ball or 
roller bearing; 3 — ball or roller bearing with a 
flange mounting surface and pilot diameter on 
the engine mounting face for mounting equip- 
ment concentric to the crankshaft center line; 
4-9 — not assigned any meaning. 

The sixth digit identifies whether there are 
any reduction gears or power-take off units: 0 
— not equipped with any such unit; 1 — auxil- 
iary PTO; 2 — 2:1 reduction gears; 3 — not as- 
signed; 4 — 4:1 reduction gears; 5 — not as- 
signed; 6 — 6:1 reduction gears; 7-9 — not 
assigned. 

The eighth through tenth digits are used to 
identify model variations. 
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The type letter identifies parts that are not 
Interchangeable. 

Be sure to give the model number and the type 
letter when obtaining replacement parts. 


MAINTENANCE 


Air Cleaner 
SERVICE 
Metallic Mesh Alr Cleaner 


1. Loosen the air cleaner screw and remove 
the air cleaner. 

2. Place both element and cover parts in a 
nonvolatile solvent, and agitate the metal mesh 
vigorously. 

3. Dip the mesh into clean engine oil, and 
then install air cleaner. 


Dry Paper Air Cleaner 


1. Remove the air cleaner can from the 
engine. 

2. Brush hghtly with a soft bristle brush (not 
a wire brush). 

3. Blow the dirt out, using compressed air. 
Blow from inside to outside. 

4. Make sure the sealing gasket is in place, 
and install the air cleaner. 


Oll Bath Alr Cleaner 


1. Remove the air cleaner from the engine, 
disassemble, and soak in a nonvolatile solvent. 

2. Inspect the plastic blow carefully for 
cracks, and replace if necessary. 

3. Blow the solvent out of the mesh filter 
with compressed air. 

4. Fill to the correct level with SAE 30 oil, 
and install. 


Polyurethane Alr Cleaner 


1. Remove the element from the air cleaner 
container, and wash it in soap and water. 

2. Dry it thoroughly. Apply enough engine 
oil to cover the face of the element (about 1 ta- 
blespoon), and install the air cleaner. 


CLEAN 
THOROUGHLY 


Oil bath air cleaner—washing mesh in solvent 


Oil and Fuel Recommendations 
4-CYCLE OIL 


Follow the recommendations below. Do not 
use oil of ML (Mostly Light) rating, as it will 
void the warranty. MM oil is recommended, but 
best results are obtained with MS rated oil. Oil 
rated DG may be used, but is not particularly 
recommended, and DM oil is specifically not 
recommended. Its use will void the warranty. 

@ 32°F and above: SAE 30, MM or MS 

e -10°F-32°F: SAE 10W, MM or MS 

e Below -10°F: SAE 5W, MM or MS rating 


2-CYCLE OIL 


Use a good quality outboard (2-stroke) motor 
oil, rated MM or MS. Do not use oils rated DM 
or DS. Use SEA 30 or SAE 40 viscosity. 


L OIL DRAIN 


OIL FILLER PLUG 


VS-700 


OIL FILLER PLUG 


KEEP OIL LEVER 
TO TOP OF SLOT 


V-100 crankcase fill and drain points 


Crankcase Capacity Chart 


Model Capacity 
V-100, VS-100, A —300, A-650, 1 pint 
VS - 2100, VS -3100, VS -4100, 
and Models 401, 403, 405, 407, 
408, 409, 411, 415, 417, 429, 
431, 435 
100, 2100, 3100, H - 3100, 4100, 1% pints 
400, 402, 404, 406, 424, 426 
700-A, 700 - C, D -700, D -800, 1% pints 
A-800, A-900, A-1100, B-1100, 
C -1100, D-1100, D-1200, 
A-1200, B - 1290, 492, 494, 498 
VS -700, VS -750, VS -800, VS - 900, 1⁄4 pints 
V —1000, V-1100, VS -1100, 
V —1200, VS - 1200, 499 
429, 431, 435 134 pints 
413 2 pints 
412 21⁄2 pints 
1600, 1800, 414, 418 3 pints 
2500, 2790, 420, 422 41⁄2 pints 


On sleeve bearing engines, mix the oil in the 
proportions: 34 pint to each gallon of gasoline. 
On needle bearing engines, use ! pint to each 
gallon of gasoline. 

NOTE: On outboard motors, during the first 

five hours of operation (break-in), mix 1⁄2 pint 

of oil to each gallon of gasoline. After that, 

mix Ya pint to each gallon of fuel. Mix the oil 

and fuel thoroughly by first supplying one 

gallon of fuel, pouring the oil in and shahing 
the can vigorously, and then completely fill- 
ing the fuel can. 

NOTE: When the engine uses a screw-in type 

dipstick, check oil level without screwing dip- 

stick into crankcase. 


Spark Plugs 


Remove the spark plug lead and remove the 
spark plug with a deep well socket. Check for 
excessive buildup of carbon deposits, burned 
electrodes, and a cracked insulator. Replace the 
plug if any of these problems exist. If the plug 
has only light carbon deposits, wire brush the 
plug clean and set plug gap with a wire feeler 
gauge to : 0.028-0.033 in. (0.7-0.8mm) on 2-cy- 
cle engines; 0.025-0.028 in. (0.6-0.7mm) on 4- 
cycle engines. 


Breaker Points 
CHECKING 


1. To check the breaker points, remove the 
ball, the magneto box cover, and gasket. 
2. Look for evidence of excess oil in the box, 
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Checking the breaker point gap 


which would indicate a leaking oil seal or defec- 
tive breather assembly. 

3. Check the point contacts for excessive 
wear or pitting. Normally the point assembly 
will last for many years if it is aligned properly, 
the gap is set correctly, and the rubbing block or 
shuttle is properly aligned on the actuating 
cam. If it is necessary to replace the points, 
make sure that the new set is installed 
properly. 

NOTE: Do not file the points and bend only 

the stationary side of the points to align the 

contact surfaces. Replace the condenser when 
the points are replaced. 

4. Breaker point gap is critical to engine per- 
formance, so make sure it is set to 0.020 in. 
(0.5mm) unless otherwise specified on the bail 
cover. 


REPLACEMENT 


1. Remove the flywheel, as described in the 
"Engine Disassembly” procedure. Remove the 
bail and remove the breaker box cover and 
gasket. 

2. Disconnect the primary wire, remove the 
contact set attaching screws, and remove the 
contacts. 

3. Reverse the removal procedure to install 
the contact set. Leave the contact set mounting 
screws slightly loose. 

4. Rotate the crankshaft until the points are 
on the highest point of the cam. Set the gap to 
the specification shown on the bail cover, or to 
0.020 in. (0.5mm) using a flat feeler gauge, as 
shown. Tighten the mounting screws. 

5. Clean the contact surfaces with carbon 
tetrachloride and then dry with paper. Align 
the surfaces, if necessary, as described above 
under “Checking.” Reset the gap, if necessary. 

6. Grease the cam, rotate the crankshaft, 
and then remove the excess grease. 

7. Replace the cover gasket if it is damaged 
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or oil soaked. Install the cover and snap the bail 
into position. 

8. Install the flywheel, and torque the nut to 
specification. 


Magneto Air Gap 


The magneto air gap is the distance between 
the stationary laminations of the coil and the 
rotating magnets of the flywheel. In general, 
the closer the magnets pass to the laminations, 
the better the magneto will perform. Some ex- 
tra clearance must be provided for bearing 
wear, however. The proper clearance for en- 
gines under five horsepower is 0.007-0.017 in. 
(0.18-0.43mm) and 0.012-0.020 in. (0.3- 
0.5mm) for engines over five horsepower. 

The air gap is measured by placing layers of 
plastic tape over the laminations, replacing the 
flywheel and turning the flywheel. Remove the 
flywheel and check to see if the flywheel 
touched the tape, and adjust the coil assembly 
accordingly. Use only one layer of tape at a 
time. The thickness of common plastic electri- 
cian’s tape is about 0.008-0.009 in. (0.20- 
0.22mm). 


Breaker Cam 


The breaker cam on most Clinton engines is 
replaceable. Check the fit of the cam over the 
crankshaft to make sure that it is tight. 

NOTE: On Model 412 and 413 engines, the 

breaker cam is machined onto the crankshaft. 


Mixture Adjustment 


1. If the engine runs very roughly or will not 
start, first make a preliminary setting as 
follows: 

a. Very gently turn the main mixture 
screw in until it seats very lightly. 

b. Turn screw outward (counterclockwise) 
the specified number of turns: 

e 501 — 1 turn 

e Lift Carburetors — 1/-1Y turns 

e LMG, LMB, LMV Carburetors — 1% 

e All others — 1% turns 

2. Following this, start and run the engine 
until hot. Then, turn the mixture screw inward 
or outward in 4, turn increments, pausing af- 
ter each adjustment, until best running is ob- 
tained. The most accurate adjustment is ob- 
tained with a tachometer. Set the mixture so 
the highest possible rpm is obtained. 


Mechanical Governor Adjustment 


1. Stop the engine and set any throttle con- 
trols so there is tension on the governor spring. 

2. Loosen the adjusting screw. Position the 
throttle to within exactly 732 in. (0.8mm) of the 
stop on the carburetor casting. Tighten the ad- 
justing screw. 
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THROTTUE 
IN 
OPEN POSITION 


GOVERNOR 
IN 
ADJUSTMENT CLOSED POSITION 


SCREW 


Throttle position and dimension 


Compression Check 


1. Remove the spark plug and install a com- 
pression gauge in its place. 

2. Crank the engine over at normal cranking 
speed. Gauge readings should be: 

e 2-stroke: above 60 psi 

e 4-stroke up to 4% hp: 65-70 psi 

e 4-stroke above 41 hp: 70 psi 


Checking compression 


CARBURETED FUEL SYSTEM 


Clinton engines use a variety of float type 
carburetors and one type of suction lift 
carburetor. 

A carburetor can malfunction as a result of 
these causes: the presence of foreign matter 
(dirt, water); out of adjustment (too rich or too 
lean a mixture), and leakage caused by worn 
parts or cracks in the casting. Look for any of 
the above causes before disassembling the car- 
buretor. Of course, it may be required that the 
carburetor be disassembled to correct the prob- 
lem, but at least you will have some direction. 

NOTE: Check the throttle shaft/main casting 

tolerance. This is one place on the carburetor 

that cannot be repaired. 


501 Engine Carburetor 
OVERHAUL 


The 501 engine carburetor is a relatively sim- 
ple carburetor and can be disassembled after it 
is removed from the engine. 


501 Engine carburetor 
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1. Remove the choke and air filter assembly, 
remove the mixture adjusting screw and spring, 
and unscrew the large bolt which holds the float 
bowl to the rest of the carburetor. 

2. Please note that the main fuel nozzle is 
contained in the top of the large bolt and care 
should be exercised not to damage the needle 
seat. Disassemble the float and fuel inlet 
needle. 

NOTE: The needle seat is not replaceable, 

The bowl cover, needle pin, spring, and seat 

assembly must be replaced if any part is 

worn. 

3. Clean all parts in solvent, blow dry with 
compressed air, inspect, and replace any worn 
or damaged parts. 

4. Assemble the carburetor in the reverse or- 
der of disassembly. Set the float level with the 
bowl cover inverted and the float and needle in- 
stalled so that there is ! 54 in. + Yao in. 
(5.16mm + 0.8mm) clearance between the out- 
er edge of the bowl cover and the free end of the 
float. Adjust the level by bending the lip of the 
float with a screwdriver. Use all new gaskets. 

5. Set the mixture adjusting needle one turn 
open from the seat to start the engine. This car- 
buretor does not have an idle mixture orifice 
and therefore will not operate at speeds below 
3000 engine rpm. The operating range is be- 
tween 3000 and 3800 rpm. Make the final mix- 
ture adjustment with a tachometer if possible. 
If a tachometer is not available, adjust the mix- 
ture screw Ae of a turn at a time until you ob- 
tain the best engine performance. 


Suction Lift Carburetor 
OVERHAUL 
Throttle Plate and Shaft Replacement 


1. Drill through the plug at the rear of the 
carburetor body. 


Suction lift carburetor 
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2. Force out the plug with a small drift pin. 

3. Remove the plastic plug. 

4. Remove the screws which retain the throt- 
tle plate to the shaft and remove the plate and 
shaft. 

5. Reinstall in the reverse order of removal. 

Make sure that the throttle plate and shaft 
operate without binding. Use a sealer on the 
new expansion plug. 

NOTE: Horizontal suction lift carburetors 

do not have a plug. 

The choke plate and shaft is replaced in the 
same manner as the throttle, except that there 
Is no expansion plug to be removed. 


Stand Pipe Replacement 


The stand pipe is press-fit into the body of the 
carburetor. Remove the pipe by clamping it ina 
vise and twisting the carburetor body while at 
the same time pulling until the pipe is free. To 
install the pipe, tap it lightly into place until the 
end of the pipe is 1.94 in. + 0.45 in. (49.3mm + 
11.4mm) from the body of the carburetor. Use a 
sealer at the point where the pipe is inserted 
into the carburetor body. 


Idle Needle and Jet Replacement 


The idle needle and jet are replaceable and 
can be removed as follows: 

1. Unscrew the needle and remove it. 

2. Remove the expansion plug in the bottom 
of the carburetor body. 

3. To remove the idle jet, push a piece of Lie 
in. (1.5mm) diameter rod through the fuel well 
and up the idle passage until the jet is pushed 
out of the passage. 

To install the idle needle and jet: 

4. Make a mark exactly 1% in. (31.75mm) 
from the end of the 4, in. (1.5mm) diameter 
rod and push the new jet into the idle passage 
until the mark is exactly in the center of the 
main fuel well. 

5. Install the needle and set it at 4—41⁄4 turns 
open from being seated. 

The high speed needle and seat can be in- 
spected for wear or damage by removing the 
needle and checking its taper. If the needle 
taper is damaged, replace it. Inspect the seat for 
taper and splits. If the seat 1s split or tapered 
from the needle being screwed in too tight, the 
complete carburetor must be replaced, since the 
seat cannot be replaced separately. When the 
needle is replaced, the initial adjustment is 3⁄4- 
1% turns open from being lightly seated. 


LMG, LMB and LMV Type 
Carburetors 
OVERHAUL 


These carburetors are float type carburetors 
and can be reconditioned in the same manner 


LMG, LMV, LMB type carburetors with an en- 
larged view of the main jet nozzle 


as the 501 carburetors by taking a note of the 
following differences in design and 
specifications. 

The main fuel nozzle needle is inserted from 
the bottom and pushed up through the middle 
of the float bowl. 


C ie TRAVEL 


SCREW OR TAB 
FORADJ A 


[I IMJ “* TAB FOR ADJ C 
BEND TABS 


= = 
CASTING RIM 


Float adjustment for the LMG, LMV, LMB type 
carburetors 


The float, fuel inlet needle, and seat are basi- 
cally the same as that of the 501 carburetor. 

NOTE: Do not remove the main fuel nozzle 

from the carburetor body unless it is to be re- 

placed. Once it is removed it cannot be 
reinstalled. 

Use all new gaskets. 

The throttle valve is installed with the part 
number or trademark W facing toward the 
mounting flange. 

The preliminary setting of the idle adjusting 
needle is 1% turns open after being lightly 
seated. 

Adjust the float in the same manner as the 
501 carburetor. There should be Bas in. 
(3.97mm) clearance between the float and the 
casting rim when the carburetor is inverted. 
When the carburetor is turned over, the float 
should not drop more than 74g in. (4.7mm). 

The preliminary setting for the main fuel ad- 
justing needle is 1% turns open after being 
hghtly seated. 


H.E.W. Carburetors 
OVERHAUL 


H.E.W. carburetors are float type carbure- 
tors and can be serviced in the same manner as 
501 carburetors. After cleaning and inspecting 
the parts for wear or damage, assemble the car- 
buretor, noting the following differences: 

Install the throttle valve with the part num- 
ber or W toward the mounting flange with the 
throttle in the closed position. Always use new 
gaskets during assembly. 

The initial setting for the idle adjusting screw 
is 11^ turns open from being lightly seated. 

If any part of the float assembly has to be re- 
placed, replace the whole assembly. Do not re- 
place individual parts. 

The float setting is made in the same nianner 
as the 501 carburetor, by turning the main 
body of the carburetor upside down and mea- 
suring the clearance between the float and the 
body casting rim. The distance in this case is "Ae 
in. (4.7mm) with % in. (4.7mm) of travel. 

The preliminary setting for the high speed 
adjusting screw is 1⁄2 turns open from being 
seated lightly. 
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H.E.W. carburetor 


U.T. Carburetors 
OVERHAUL 


These are also float type carburetors and are 
serviced in the same manner as 501 carbure- 
tors, noting the following differences: 

The throttle valve is installed with the trade- 
mark C on the side toward the idle port when 
viewed from the mounting flange side. Use new 
Screws. 

Set the float level with the float installed and 
the housing inverted. The measurement is to be 
taken with the needle seated and the gasket re- 
moved. Measure between the float seam and 
the throttle body. Adjust by bending the lip of 
the float. 

The preliminary setting for the high speed 
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adjusting needle is 1% turns open from being 
lightly seated. 

The preliminary setting for the idle adjusting 
needle is 1/5 turns open from being lightly 
seated. 

The chart below gives the float level setting 
dimension as related to the carburetor identifi- 
cation number and part number: 


Touch ‘N’ Start Priner Carburetor 


Steps in operation of the primer: 

1. Seal the bowl vent with a finger. 

2. Depress the bulb to pressurize the bowl. 

3. Pressure in carburetor bowl forces the 
fuel into the carburetor throat. 

4. When the engine is cranked, the intake 
valve opens, letting gasoline into the combus- 
tion chamber for quick starting. 

5. Gasoline forced from the bowl during 
priming is replaced by the flow of gasoline from 
the fuel tank through the gravity fuel inlet. 

This primer is applicable to the LMG, LMB, 
and LMV carburetors. Servicing this carbure- 
tor would be the same as listed for the LMG, 
LMB, and LMV, except a choke lever and choke 
valve are not used. Note the bowl atmospheric 
vent is routed back through the primer tube 
and bulb. 


Fixed Speed Carburetor 


Steps in operation: 

1. Rotate the control knob counterclockwise 
to open the throttle (4-cycle engines) (2-cycle 
not equipped with control knob). 

2. To stop the engine rotate the control knob 
clockwise. (4-cycle engines) (2-cycle engines use 
a shorting device). 

NOTE: The governor spring is located on the 

throttle shaft between the lever and the carbu- 

retor casting. The setting on the high speed 
UT. carburetor I [| screw is 1Y4-1Y turns. Servicing this carbu- 
retor would be the same as listed for the LMG, 


Float Setting 

Ident No. Part No. (in.) 
2712-8 39-143-500 19/64 
2713-S 39- 144-500 19/64 1 TONTAKE 
2714-S 39- 140-500 1⁄4 : VALVE 
*2398-5 39- 147-500 1⁄4 
2336-S 39-146-500 1⁄4 
2336-SA 39-146 -500 1⁄4 
2337-S 39 -145 -500 1⁄4 5 ses gm FUEL 
2337 -SA 39-145-500 Va 
2230-S 39 - 343 - 500 17/64 
2217-S 39-344 -500 11/64 


' With resilient seat— 9/32 + or — '/ea Operation of Touch 'N' Start primer carburetor 


GOVERNOR SPRING 


CHANGING LOAD 


Operation of the Fixed Speed carburetor 


LMB, or LMV except there is no main nozzle 
or idle circuit. 


Carter Carburetors 


Carter float type carburetors are serviced in 
the same manner as 501 carburetors, taking 
note of the following differences: 

Do not remove the choke valve and shaft un- 
less they are to be replaced. A spring loaded ball 
holds the choke in the wide open position. Be 
sure to use a new ball and spring when replac- 
ing the choke shaft and plate assembly. 

Install the throttle plate with the trademark 
C on the side toward the idle port when viewed 
from the mounting flange side. 

The float setting is made in the same manner 
as the 501 carburetor and the measurement is 
Ye in. (4.7mm). 

The initial setting for the high speed adjust- 
ing screw is 2 turns open from being lightly 
seated. 

The initial adjustment for the idle adjusting 
screw is 1/2 turns open from being lightly 
seated. 


Fuel Pumps 
MECHANICAL FUEL PUMPS 


These pumps can be rebuilt. See the exploded 
view. 

The 220-122-500 and 220-145-500 fuel 
pumps are simple diaphragm units that screw 
into the inlet side of the carburetor. They are 
activated by crankcase pressure pulses. They 
cannot be rebuilt, but must be replaced if they 
will not lift the fuel six inches. 

The diaphragm type fuel pumps used on VS- 


MAINTAINS SPEED UNDER 
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Carter carburetor 


1200, V-1200, and 499 series engines can be re- 
built. However, construction is so simple no re- 
build specifics are supplied by the factory. 


Governors 


INSPECTION AND ASSEMBLY OF 
MECHANICAL GOVERNOR 


When assembling an engine equipped with 
the centrifugal weight governor inspect and 
governor shaft bearing in the block and the gov- 
ernor arm assembly that goes through the bear- 
ing, for wear and replace them if necessary. Af- 
ter inspection, insert the arm through the bear- 
ing and fasten the arm and weight assembly 
into the bearing. 
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1. Rocker arm 12. 
2. Body 13. 
3. Top cover 14. 
4. Diaphragm assembly 15. 
5. Diaphragm pulsator 16. 
6. Mounting gasket 17. 
7. Valve gasket 18. 
8. Linkage 19. 
9. Rocker arm pin 20. 
10. Cover plate 21. 
11. Pipe plug 22. Valve 
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Valve retainer 

Valve seat (head) 

Valve seat (retainer) 

Rocker arm spring clip 

Diaphragm spring 

Rocker arm spring 

Valve spring 

Screw & lockwasher assembly (cover plate) 
Screw & lockwasher assembly (top cover) 
Screw & lockwasher assembly (valve retainer) 


Exploded view of mechanical fuel pump-typical 


Care should be taken on installation of this 
arm and weight assembly as they may be locked 
to the outside linkage 180 degrees from the cor- 
rect position which would tear out the centrifu- 
gal weights and damage the arm and weight as- 
sembly upon operation of the engine. The 
weight and arm or yoke should be as close to the 
cam axle or governor gear as it can be to be 
properly installed. In this position, it will oper- 
ate against the governor collar or thimble as- 
sembly and will move in conjunction with the 
governor spring tension and the centrifugal 
force of the weights which are attached to the 
camshaft or governor gear. 

The collar should be inspected for wear and 
possible damage, and the weight assembly itself 
should be inspected for wear and possible dam- 
age or bending of the weights or the weight 
supports. 

When servicing a centrifugal governor, check 
to be certain that the collar or thimble operates 
freely on the camshaft or governor gear and 
that the governor shaft moves freely in the 
bushing. When the bushing in the block is re- 


placed, check carefully freedom of shaft motion 
as the bushing may be distorted in installation. 

Also the governor shaft can be bent easily on 
disassembly or reassembly and can be bent in 
usage. Also check range of movement of collar 
or thimble after assembly of camshaft or gover- 
nor gear to determine that these parts do not 
lock against block. 


INSPECTION AND ASSEMBLY OF 
AIR VANE GOVERNOR 


The air vane should be inspected visually 
when reassembling and replaced if bent or dam- 
aged. Use care in the hook-up of the air vane 
link and throttle plate so that they move freely 
and do not drag at the connections or on the 
bearing plate or blower housing. Many of the 
air vane governors have a spring inside of the 
vane at the pivot. The spring gives a dampening 
effect on the vane movement. This spring 
should be replaced if the engine has been out of 
service for a period of time so that it retains the 
pressure on the bushing or vane. 

When servicing an air vane governor, the 


General Engine Specifications 


Block Piston 
Construc- Displace- 

Model Number tion ment Type 
E65 Alum. 5.76 2 Cycle 
100 Alum. 7.2 4 Cycle 
100 -1000 Alum. 7.2 4 Cycle 
100 - 2000 Alum. 7.2 4 Cycle 
V100 -1000 BEGI TO 4 Cycle 
VS100 Alum. 7.2 4 Cycle 
VS100-1000 Alum. 7.2 4 Cycle 
VS100-2000 Alum. 7.2 4 Cycle 
VS100 -3000 Alum. 7.2 4 Cycle 
VS100 -4000 Alum. 7.2 4 Cycle 
200 Alum. 4.5 2 Cycle 
A200 Alum. 4.5 2 Cycle 
AVS200 Alum. 4.5 2 Cycle 
AVS200-1000 Alum. 4.5 2 Cycle 
VS200 Alum. 4.5 2 Cycle 
VS200-1000 Alum. 4.5 2 Cycle 
VS200 - 2000 Alum. 4.5 2 Cycle 
VS200 -3000 Alum. 4.5 2 Cycle 
VS200 - 4000 Alum. 5.76 2 Cycle 
300 LLCI 4.72 4 Cycle 
A300 LLCI 4.72 4 Cycle 
VS300 LLCI 4.72 4 Cycle 
350 letz 4.72 4 Cycle 
A400 Alum. 5.76 2 Cycle 
A400 -1000 Alum. 5.76 2 Cycle 
AVS400 Alum. 5.76 2 Cycle 
AVS400-1000 Alum. 5.76 2 Cycle 
BVS400 Alum. 5.76 2 Cycle 
CVS 400 - 1000 Alum. 5.76 2 Cycle 
VS400 Alum. 5.76 2 Cycle 
VS400-1000 Alum. 5.76 2 Cycle 
VS400 - 2000 Alum. 5.76 2 Cycle 
VS400 - 3000 Alum. 6.76 2 Cycle 
VS400 - 4000 Alum. 5.76 2 Cycle 
500 LLCI 5.89 4 Cycle 
GK590 Alum. 5.76 2 Cycle 
650 LLCI 5.89 4 Cycle 
700-A LLCI 5.89 4 Cycle 
B700 mE 5.89 4 Cycle 
C700 LLE 5.89 4 Cycle 
D700 LLCI 6.65 4 Cycle 
D700 -1000 LLCI 6.65 4 Cycle 
D700 - 2000 LLCI 6.65 4 Cycle 
D700 -3000 LLCI 6.65 4 Cycle 
VS700 LLCI 5.89 4 Cycle 
VS750 LLCI 5.89 4 Cycle 
800 LLEI 8.3 4 Cycle 
A800 LEGI 8.3 4 Cycle 
VS800 LLC! 8.3 4 Cycle 
900 LLCI 8.3 4 Cycle 
900 - 1000 LLCI 8.3 4 Cycle 
900 - 2000 LLCI 8.3 4 Cycle 
900 - 3000 LLCI 8.3 4 Cycle 
900 - 4000 LLCI 8.3 4 Cycle 
VS900 LL CI 8.3 4 Cycle 
V1000 -1000 LLCI 8.3 4 Cycle 
VS1000 LLCI 8.3 4 Cycle 
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Block Piston 
Construc- Displace- 

Model Number tion ment Type 
A&B 1100 LLCI 8.3 4 Cycle 
C1100 CECI 8.3 4 Cycle 
D1100 BEGI 8.3 4 Cycle 
V1100-1000 LLCI 9.5 4 Cycle 
VS1100 LEGI 9.5 4 Cycle 
VS1100-1000 LLCI 9.5 4 Cycle 
1200 LEEI 10.2 4 Cycle 
1200 -1000 LLCI 10.2 4 Cycle 
1200 -2000 EC 10.2 4 Cycle 
A1200 LLCI 10.2 4 Cycle 
B1290-1000 LLCI 10.2 4 Cycle 
V1200-1000 LLC! 10.2 4 Cycle 
VS1200 LES) 10.2 4 Cycle 
=i Ee un Boa TREE V E 
1600 LLCI 16.3 4 Cycle 
A1600 -1000 LUCI 16.3 4 Cycle 
1800 - 1000 LLCI 18.6 4 Cycle 
—— aes Sy A Y e OO 
2100 Alum. d 4 Cycle 
A2100 Alum. 7.2 4 Cycle 
A2100-1000 Alum. 7.2 4 Cycle 
A2100-2000 Alum. Kë 4 Cycle 
VS2100 Alum. 7.2 4 Cycle 
VS2100- 1000 Alum. 7.2 4 Cycle 
VS2100 -2000 Alum. 7.2 4 Cycle 
VS2100-3000 Alum. 7.2 4 Cycle 
a Mient ad E. ae " e WEE 2 
2500 LLCI 25 4 Cycle 
A2500 LLCI 25 4 Cycle 
B2500-1000 DE 25 4 Cycle 
2790 -1000 LLCI 25 4 Cycle 
VS3000 Alum. 7.2 4 Cycle 
3100 Alum. 8.3 4 Cycle 
3100 - 1000 Alum. 8:3 4 Cycle 
3100-2000 Alum. 8.3 4 Cycle 
3100-3000 Alum. 8.3 4 Cycle 
H3100-1000 LLCI 8.3 4 Cycle 
FV3100- 1000 LLCI 8.3 4 Cycle 
AFV3100-1000 LLCI 8.3 4 Cycle 
AV3100-1000 LLCI 8.3 4 Cycle 
AV3100 - 2000 LLCI 8.3 4 Cycle 
AVS3100 Alum. 8.3 4 Cycle 
AVS3100-1000 Alum. 8.3 4 Cycle 
AVS3100 -2000 Alum. 8.3 4 Cycle 
AVS3100 -3000 Alum. 8.3 4 Cycle 
V3100-1000 LLCI 8.3 4 Cycle 
V3100 - 2000 LLCI 8:3 4 Cycle 
VS3100 Alum. 8.3 4 Cycle 
VS3100 - 1000 Alum. 8.3 4 Cycle 
VS3100 - 2000 Alum. 8.3 4 Cycle 
VS3100 -3000 Alum. 8.3 4 Cycle 
4100 Alum. 8.3 4 Cycle 
4100 - 1000 Alum. 8.3 4 Cycle 
4100- 2000 Alum. 8.3 4 Cycle 
AVS4100 - 1000 Alum. 8.3 4 Cycle 
AVS4100 - 2000 Alum. 8.3 4 Cycle 
VS4100-1000 Alum. 8.3 4 Cycle 
VS4100 -2000 Alum. 8.3 4 Cycle 


General Engine Specifications (cont.) 
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Block Piston 
Construc- Displace- 

Mode! Number tion ment Type 
400 -0000 - 000 Alum. 7.2 4 Cycle 
401 -0000 - 000 Alum. 7.2 4 Cycle 
402-0000 -000 Alum. 7.2 4 Cycle 
403 -0000 -000 Alum. T2 4 Cycle 
404-0000 -000 Alum. 8:3 4 Cycle 
405 -0000 - 000 Alum. 8.3 4 Cycle 
406 -0000 - 000 LLCI B 4 Cycle 
407 —0000 -000 Ee 8.3 4 Cycle 
407 -0002-000 LLCI 8.3 4 Cycle 
408 -0000 -000 Alum. 8.3 4 Cycle 
409-0000 -000 Alum. 8.3 4 Cycle 
411-0000 -000 Alum. 7.2 4 Cycle 
411 -0002-000 Alum. 7:2 4 Cycle 
412-0000 -000 LLCI 15:5 4 Cycle 
413-0000 -000 LLCI 155 4 Cycle 
414-1300 -000 LLCI 16.3 4 Cycle 
414-1301-000 LLCI 16.3 4 Cycle 
415-0000 -000 Alum. 8.3 4 Cycle 
415-0002-000 Alum. 8.3 4 Cycle 
416 -1300 -000 LLCI 16.3 4 Cycle 
417 -0000 -000 LLE] 8.3 4 Cycle 
418-1300 -000 LLCI 18.6 4 Cycle 
418-1301 -000 LLCI 18.6 4 Cycle 


condition of the blower housing should be 
checked carefully. Dents and bends should be 
removed from it is that the air stream moves as 
it should to the air vane. The air vane must be 
in the same condition as when manufactured 
and replaced when bent because the governor 
spring tension and the vane are balanced. If the 
vane does not sit in the air blast properly, the 
spring will be too strong for the air vane to 
stretch. 

When assembling the air vane governor, ap- 
ply tension to the governor spring and close the 
throttle manually to see that it moves open 
freely, that it does not bind at the governor 
linkage, air vane, pivot post, bushings, bearing 
plate, blower housing, etc. It should move freely 
from closed to open position by governor spring 
tension. 


ENGINE OVERHAUL 


The same basic procedure for disassembling a 
Clinton engine can be used for all engines. The 
procedure given below pertains to both 2-stroke 
and 4-stroke Clinton engines; differences are 
noted. Procedures for servicing individual com- 
ponents are given at a later point in this 
section. 


Engine Disassembly 


1. Remove the engine from the piece of 
equipment it powers and then remove any 
brackets, braces, adapters or pulleys. 


Block Piston 
Construc- Displace- 

Model Number tion ment Type 
420 - 1300 - 000 LLCI 25 4 Cycle 
420 - 1301-000 LLCI 25 4 Cycle 
422 - 1300 -000 LECI 25 4 Cycle 
422-1301 -000 LLCI 25 4 Cycle 
424-0000 -0000 LLCI 8.3 4 Cycle 
426 -0000 -000 Alum. 8.3 4 Cycle 
429 -0003-000 LLCI 9.2 4 Cycle 
431 -0003 -000 LLCI 9.2 4 Cycle 
435 -0003 -000 Alum. GE 4 Cycle 
492-0300 - 000 PLE 8:3 4 Cycle 
494 —0000 -000 LLCI 8.3 4 Cycle 
494-0001 - 000 LEG) 8.3 4 Cycle 
497 -0000 - 000 LLCI 10.2 4 Cycle 
498 -0300 -000 LE! 10.2 4 Cycle 
498-0301-000 LLCI 10.2 4 Cycle 
499 - 0000 - 000 EES? 10.2 4 Cycle 
500 - 0000 - 000 Alum. 5.76 2 Cycle 
501 -0000 -000 Alum. 576 2 Cycle 
501-0001 -000 Alum. 576 2 Cycle 


Alum. = Aluminum 
LLCI = Long Life Cast Iron 


2. Clean the exterior of the engine. 

3. Drain the lubricating oil from the 
crankcase. 

4. Remove the fuel tank and blower housing. 

5. Remove the carburetor and governor as- 
sembly, marking the spring and link holes for 
correct reassembly. 

6. Remove the muffler assembly. 

7. Remove the flywheel nut, using a flywheel 
holder to hold the flywheel while the nut is 
removed. 

8. While lifting up on the flywheel, gently tap 
the crankshaft to loosen the flywheel from the 
crankshaft taper. Remove the flywheel and fly- 
wheel key. 

9. Remove the complete magneto assembly 
which includes the coil, breaker points, con- 
denser, and laminations. 

10. Remove the cylinder head and gasket on 
4-stroke engines. 

11. Remove the valve chamber cover and 
breather assembly from 4-stroke engines. 

12. Remove the valve spring keepers after 
compressing the valve spring with a valve 
spring compressor. 

13. Remove the valves and springs from the 
block after removing the valve spring 
compressor. 

NOTE: Some valves have a burr on the stem 

that will prevent the valve from being re- 

moved up through the valve guide. If present, 
it will be necessary to remove this burr from 
the stem in order to remove the valve from the 


engine. To remoue the burr, hold o flat file 
against the burred area and rotate the ualue. 

14. Remove the base plate or end cover assem- 
bly on 4-stroke engines. 

NOTE: On some engines the base is an inte- 
gral part of the block and cannot be remoued. 
If this is the case, remove the side plate on the 
power take-off side of the engine. Before re- 
moving the side plate or crankshaft, make 
sure all paint, rust, and dirt are cleaned from 
the area of the crankshaft bearing. This is so 
the side plate can be easily removed. When re- 
moving the side plate from engines that have 
ball bearings, it will first be necessary to re- 
move the oil seal and the snap-ring from the 
crankshaft. | 

15. Remove the mounting plate and reed plate 
assembly on 2-stroke engines. 

16. Remove the connecting rod cap screws 
and cap. Mark the cap and connecting rod so 
they can be reassembled in the same position. 

17. On 4-stroke engines, check for a carbon or 
metal ridge at the top of the cylinder. If a ridge 
is present, remove it with a ridge reamer or 
hone. 

18. On 2-stroke engines, push the piston and 
connecting rod assembly up into the cylinder as 
far as it will go so it will not hit the crankshaft 
when it is removed. 

19. Remove the piston and connecting rod as- 
sembly from a 4-stroke engine’s block. 

20. Remove the bearing plate on the flywheel 
side of the block if the engine being disassem- 
bled has one. 

21. Remove the crankshaft. 

NOTE: On 4-stroke engines with a ball bear- 
ing on the PTO side of the engine, it will be 
necessary to remove the cap screws which 
hold the bearing in place before the crank- 
shaft can be removed. On some models with 
ball bearings and tapered roller bearings, it 
will be necessary to remove the crankshaft oil 
seal and camshaft axle, and move the cam- 
shaft to one side before the crankshaft can be 


Measuring the cylinder bore—a cutaway view 
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removed. 2-stroke engines have a ball bearing 
on the PTO side of the crankshaft will have to 
have the retaining ring, which holds the bear- 
ing in place, removed before the crankshaft 
can be removed. 

22. Remove the camshaft assembly. Drive the 
camshaft axle out of the PTO side of the block 
as the flywheel side is smaller. 

23. Remove the piston and connecting rod as- 
sembly from 2-stroke engines. 

24. After the camshaft is removed from a 4- 
stroke engine, mark the valve tappets as to 
whether they are the exhaust tappet or the in- 
take tappet, and then remove them. If no valve 
work is to be done, be sure to replace the valves 
in the same position from which they were 
removed. 

25. Remove the piston and rod assembly. Af- 
ter disassembling the engine, clean all parts in a 
safe solvent, removing all deposits of carbon 
and oil, etc. Check all operating clearances and 
replace or rebuild parts as necessary. 


Cylinder Bore 


After disassembling the engine, inspect the 
cylinder bore to see if it can be reused. Look for 
score marks on the cylinder walls. If there are 
marks and they are too deep to be removed, the 
block will have to be discarded. If there is a hole 
in the block due to connecting rod failure, the 
block will have to be replaced. If there are bro- 
ken cooling fins on the outside of the block, 
these can cause overheating and replacing the 
block should be considered. 

Check the dimensions of the cylinder bore to 
determine the extent of wear and whether or 
not it has to be rebored. The cylinder bore can 
be rebored to 0.010 in. (0.25mm) or 0.020 in. 
(0.5mm) oversize since there are oversize pis- 
tons available in these sizes. If the cylinder is 
within serviceable limits and there is no need to 
rebore it, be sure to deglaze the cylinder before 
installing the piston assembly with new rings. 


Bearings 


Clinton engines are equipped with tapered 
roller bearings, ball bearings, needle bearings, 
and sleeve bearings. The first thing to deter- 
mine is whether or not the bearing is worn or 
damaged and needs replacing. Then clean the 
bearings in a safe solvent, inspect them for ex- 
cessive play due to wear, smoothness of rota- 
tion, pitted surfaces, and damage. All of these 
types of bearings are pressed on the crankshaft 
and into the bearing plates and are removed by 
either a bearing splitter and puller or they are 
driven out of the bearing plates with a punch. 
In all cases by very careful not to bend, gouge, 
or otherwise damage the crankshaft or bearing 
plate when removing and installing the 
bearings. 
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Tapered roller, needle, and ball bearing type bear- 


ings, all of which are used in Clinton engines 


With sleeve bearings, first inspect the bear- 
ing surface for scoring and damage to deter- 
mine whether the bearing has to be replaced. 
Check the bearing diameter for wear. In some 
cases you will find that the bearing surface is 
the same material as the block. These bearings 
can be reamed out and sleeve bearings in- 
stalled. If the original bearing is a sleeve type 
bearing, it can be removed by driving it out with 
the proper size driving tool. Install the new 
bearing so that the oil hole in the bearing is 
aligned with the oil passage in the block or bear- 
ing plate. Drive the bearing into the block or 
bearing plate until it is recessed about ze in. 
(0.8mm) from the crankshaft thrust face of the 
block or bearing plate. After installing the new 
piece, 1t must be finish reamed. After finish 
reaming, clean all metal filings and debris from 
the engine, making sure that all oil passages are 
free from obstruction. 


Valve Seats 


Standard valve seats, those without inserts, 
can be reground to remove all of the oxidized 
surface metal and gain perfect sealing charac- 
teristics. After grinding the valve seats, the 
valves must be lapped in with lapping com- 
pound. Not too much lapping is recommended, 
just enough to obtain a good seal. 

If the engine has had a number of valve jobs 
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The valve seat width is to be between '/32 and 3/sa 
in. (0.030-0.045 in.) and the valve seat angle is to 
be between 43'^^ and 4412” 


and the valve seat is too deep, requiring that too 
much stock be removed from the valve stem to 
obtain the proper valve-to-tappet clearance, 
valve seat inserts may be installed. If over half 
of the metal between the lock groove and the 
end of the valve stem has been removed to gain 
the proper stem-to-tappet clearance, you 
should consider installing valve seat inserts. 

On aluminum block engines, iron valve seat 
inserts are standard equipment. To remove 
these inserts, it is first necessary to remove the 
metal that has been rolled over the edge of the 
insert to hold it in place. This is normally ac- 
complished by using the proper size cutter. If 
the valve seat insert is loose, a cutter may not 
be necessary. After the insert has been re- 
moved, it is necessary to cut the block to the 
proper depth of 245-755 in. (4.7-5.5mm) This is 
the depth of the insert plus l4; in. (0.8mm) 
which is used to hold the insert in place. The in- 
sert is held to the cylinder block by a definite in- 
terference type press fit. The insert should be 
cooled before attempting to install it in the 
block. After the insert is fitted in place, with the 
bevel facing up, the metal around the edge of 
the insert must be peened over the edge of the 
insert in order to hold it in place. Do not stroke 
the block too sharply when peening because of 
the possibility of distorting the cylinder bore. 
Finish grind the valve seat insert and lap in the 
valves. 


Valve Guides 


First, inspect and measure the valve guide di- 
ameter to determine whether the guide is worn 
enough to necessitate rebuilding. The standard 
guide size for 4-stroke engines under 5 horse- 
power is 0.2495-0.2510 in. (6.33-6.37mm). On 
engines over 5 horsepower, the standard guide 
size is 0.312-0.313 in. (7.925-7.950mm). 

When the valve stem-to-valve guide clearance 
is more than the maximum serviceable clear- 
ance and cannot be corrected by installing anew 
valve, you will have to either replace the valve 
guide (if it is replaceable), oversize it, or knurl 
it. 

Valve guides are replaceable in the 1600, 
1800, 2500, 2790, 414-0000-000, 418-0000- 
000, 420-0000-000, and the 422-0000-000 se- 
ries engines. The valve guides are pressed out of 
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REPLACEABLE 
VALVE GUIDE 


Replacing the valve guides 


the block from the base of the cylinder head 
side. Note the position of the guide before re- 
moving it. Install the new guide by reversing 
the removal procedure. The new guides should 
be installed at least 1% in. (31.75mm) below 
the top of the cylinder block. Remove any burrs 
that might have been created by the installa- 
tion procedure with a ?/,g in. (7.935mm) 
reamer. 


Valves 


Inspect the valves for a burned face, warped 
stem or head, scored or damaged stem, worn 
keeper groove in the stem, and a head margin of 
less than 1⁄44 in. (0.4mm). If any one of these 
conditions exists, the valve should be replaced. 
Check the valve stem diameter. On engines 
with less than 5 horsepower, the stem diameter 
should be 0.2475-0.2465 in. (6.2865- 
6.2611mm). On engines over 5 horsepower, the 
stem diameter is to be 0.310-0.309 in. (7.87- 
7.85mm). Any time the valve stem-to-guide 
clearance can be reduced more than 0.001 in. 
(0.025mm) by replacing the valve with a new 
one, you should do so. Also any time the stem- 
to-guide clearance is over 0.0045 in. 
(0.1143mm) you should consider doing some re- 
work (new valve guides, seats and valves) to 
bring the clearance below 0.0045 in. 
(0.1143mm) but not less than 0.002 in. 
(0.05mm). If it is determined that the old valve 
can be reused, then it should be refaced, using 
an automotive type valve grinder to secure a 45 
degree face angle on the valve with a l5, in. 
(0.397mm) margin between the head and the 
face of the valve. 


2-Stroke Engine Reed Valves 


Inspect the reed valves for the following 
items: broken reed valves, bent or distorted 
reed valves, damaged or distorted reed valve 
seat, or a broken or bent reed valve stop. If any 
of these conditions exist, the reed valve assem- 
bly must be replaced. 
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Measuring the tappet stem diameter 


Valve Springs 


To check the condition of valve springs, sim- 
ply remove the spring from the engine and 
stand it on a flat surface next to a new valve 
spring. If the old spring is shorter and leans to 
one side, it should be replaced with a new 
spring. Some of the cast iron engines have a 
stronger or stiffer valve spring installed on the 
exhaust valve. Make sure that a stiffer spring is 
installed on the exhaust valve or, to be sure, in- 
stall two stiff springs in the engine. When a 
valve seat is rebuilt, the valve then seats fur- 
ther down into the block and this results in a 
loss of spring tension. To restore spring ten- 
sion, install a thin washer on top of the valve 
spring. 


Valve Tappets 


The valve tappets should be inspected for 
wear on the head of the tappet and score marks 
or burrs anywhere else. The tappet should be 
replaced if any defects are found. Measure the 
dimensions of the tappet, checking for stem di- 
ameter and length. Oversize tappets are not 
available; however, the tappet guide can be 
knurled and rebored to correct size should the 
tappet-to-guide clearance become too large. 


Piston Assembly 


Inspect the piston assembly for scored walls, 
damaged ring lands, worn or damaged wrist pin 
lock ring grooves, and a cracked or broken pis- 
ton skirt. If any of these defects are present, the 
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piston must be replaced. Check the dimensions 
of the piston with a micrometer. 

NOTE: The ring land diameter on 4-stroke 

engines is tapered and the reading at the ring 

land will be 0.00125 in. (0.03mm) smaller 
per 1 in. (25.4mm) of piston length. 

Clean all carbon deposits from the ring 
grooves. An old broken ring will serve as an ex- 
cellent tool for cleaning ring grooves. 

Check the side clearances of the rings with 
new rings installed. The minimum and maxi- 
mum clearances for oil, scraper, and compres- 
sion rings are as follows: 2-stroke engines — 
0.0015-0.004 in. (0.038-0.101mm); 4-stroke 
engines under five horsepower — 0.002-0.005 
in. (0.05-0.13mm); 4-stroke engines over five 
horsepower — 0.0025-0.005 in. (0.064- 
0.13mm). 

If an oversized piston is used, the amount of 
the oversize is stamped on the top of the piston. 

The ring gap on all engines except the 1% in. 


RING 
GROOVES 
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Names of the piston parts 


Installation sequence and position for the piston 
rings 
RING 


PIN 


SIDE VIEW 


RING PIN 


TOP VIEW 


Piston ring retainers in two stroke engines 


(47.625mm) bore 2-stroke engine is 0.007- 
0.017 in. (0.178-0.432mm). The ring gap on the 
1% in. (47.625mm) bore 2-stroke engine is 
0.005-0.013 in. (0.127-0.330mm). Oversize 
rings are available. Install the rings in the fol- 
lowing order: oil ring, scraper ring, and com- 
pression ring. The oil ring can be installed with 
either side up, the scraper ring should have the 
step on the lower side toward the bottom of the 
engine's crankcase and the compression ring 
has to be installed with the bevel on the inside 
circumference facing upward. 

NOTE: 2-stroke engines have wire retainers 

or pins located in the ring grooves to keep the 

ring from moving in the groove. Make sure 
the ring gap is properly located over these 
retainers. 

Inspect the connecting rod for wear or dam- 
age, such as a scored bearing surface, cracks, 
and damaged threads. Use a micrometer to 
check all of the connecting rod dimensions. 
Check the clearance between the wrist pin and 
the connecting rod at the wrist pin hole. The 
tolerance for all Clinton engines is 0.0004- 
0.0011 in. (0.010-0.028mm). When the clear- 


CLEARANCE SIDE 
Install clearance rods with the side marked clear- 


ance side facing toward the camshaft 


MATCH THESE BOSSES 


Install the connecting rod cap with the match 
marks opposite each other 
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Installation of a two stroke engine piston 


ance reaches 0.002 in. (0.05mm), the parts 
should be replaced with new ones or rebuilt. 
Clinton, however, does not supply oversize 
wrist pins. 

When installing the piston and connecting 
rod in a 4-stroke engine, the piston may go ei- 
ther way, but the rod has an oil hole that must 
face toward the flywheel side of the engine 
(with the exception of those engines that use a 
clearance rod in which the marked side faces to- 
ward the camshaft of the engine). 

On 2-stroke engines, the piston is installed 
with the downward slope of the piston dome 
facing the exhaust side of the engine. There is 
no special way for the connecting rod to be 
installed. 


Wrist Pins 


All Clinton wrist pins are a “hand press fit" 
into the piston. Care should be taken when re- 
moving or installing the wrist pin into rod or 
piston. It is easy to distort or damage the piston 
or rod. Never lay a piston on a solid object when 
removing or installing wrist pin. The piston can 
be supported in the palm of your hand when 
servicing to keep from damaging it. There is no 
special way to install the wrist pin into the pis- 
ton or rod, except on the 2-cycle engines which 
in some cases have a hollow wrist pin closed on 
one end. Make sure the closed end is towards 
exhaust side. 


Crankshaft 


Before removing the crankshaft, remove the 
spark plug and rotate the crankshaft with the 
starter mechanism, while checking for any 
wobble of the end of the crankshaft. Any wob- 
bling indicates that the crankshaft is bent and 
must be replaced. Deviance of 0.001 in. 
(0.025mm) or more is not tolerable. End-play of 
the crankshaft should be 0.008-0.018 (0.20- 
0.45mm). If the endplay exceeds 0.025 in. 
(0.635mm), the condition should be corrected. 
End-play is adjusted when the engine is assem- 
bled by the addition of various size gaskets be- 
hind the bearing plate. It is not reeommended 
that the crankshaft be straightened. Check all 
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bearing surfaces for wear with a micrometer. 
Replace the crankshaft if it 1s bent or cracked; if 
the keyway is damaged; if the taper 1s damaged; 
if the flywheel end threads are stripped; or if 
the bearings are scored. 


Bearing Plates and Bases 


Inspect these visually, to determine whether 
or not they can be re-used. Reject for the rea- 
sons listed: 

a. Broken or cracked, housing mounting 
flange on the bearing plate or mounting ears 
or flange base. 

b. Cracked or distorted bearing bases. 

c. Warped or distorted gasket or mounting 
surface. 

d. Oil seal or bearing pocket oversize. 

e. Stripped threads on the lamination 
hold-down screw holes in the bearing plates 
or drain and filler plug holes in the bases. 

f. Worn crankshaft thrust face surfaces on 
base or bearing plate. 


Camshaft 


Check the camshaft for extremely worn lobes 
and broken gear teeth. Oil pump drive cam- 
shafts have a pin located below the gear that 
must have a squared end and must be secure to 
the crankshaft. Camshafts from engines with 
vertical crankshafts have a scoop riveted to the 
bottom of the gear. Make sure that the scoop is 
secure. Make sure that on those models 
equipped with centrifugal advance (ignition) 
that the advance mechanism is free and the 
springs are not distorted or broken. Check the 
dimensions of the camshaft axle. 


Cylinder 


Check the cylinder head for warpage with a 
straight-edge, after removing all dirt and depos- 
its. If the head is warped, place a piece of emery 
cloth, with the rough side facing up, on a flat 
surface. Move the cylinder head gasket surface 
over the emery cloth in a figure eight pattern 
until the surface of the head is flat. If there are 
any broken cooling fins or if the spark plug hole 
threads are stripped, the head must be 
replaced. 


Oil Seals 


Oil seals serve two purposes, these being to 
keep the oil from leaking out of the crankcase 
on 4-cycle engines, and sealing the crankcase on 
2-cycle engines, to keep the vacuum and pres- 
sure from being affected by the outside atmo- 
spheric pressures. 

Any time an engine 1s being disassembled and 
the oil seals are not going to be replaced with 
new ones, it is a must that oil seal loaders be in- 
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Cross section showing use of an oil seal loader 


stalled over the crankshaft or cam gear axle to 
keep from damaging the seal lips when the 
base, bearing plate, crankshaft or cam gear is 
removed. Clinton has oil seal loaders that will 
fit any diameter shaft used in the Clinton line 
of engines or you may use an equivalent part 
designed specifically for this purpose. 

Whenever an engine is disassembled or the 
oil seal removed from it, the oil seal should be 
given a visual inspection for the following, to 
determine if it can be reused: 

a. Cut or damaged seal lips. 

b. Distorted or bent seal. 

c. Condition of seal lip to make sure it still 
is flexible, and has not taken a permanent 
set. 

Any of the above defects, would require re- 
placement of the seal with a new one. To insure 
that an oil seal will function properly it is rec- 
ommended that any time an oil seal area of an 
engine has been worked on new seals be used. 

Oil seals should be removed prior to removal 
and replacement of bearings and reaming of 
bearings. The oil seals may be removed by pry- 
ing out or by any means at hand with some care 
being used not to damage the bearing plate, 
block, or base to which a new seal must be 
replaced. 


Engine Assembly 
4-Stroke Engines 


This is a general procedure and is intended to 
be only a guide since deviations may be neces- 
sary for some models. 

1. Insert the tappets into the block. 

2. Assemble the oil pump to the cam gear, if 
so equipped. 

3. Install the mechanical governor shaft, if 
so equipped. 

4. Install the crankshaft and cam gear into 
the engine, making sure that the crankshaft 
thrust washer is in place if one is used. 

5. Align the crankshaft and camshaft timing 
marks. 
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TIMING MARKS 


Align the crankshaft and camshaft timing marks 


6. Install the piston and rod assembly using 
a ring compressor and great caution not to 
break rings or damage the piston. 

7. Install the rod cap and oil dipper, if so 
equipped, and the cap screw and lock. Tighten 
to the correct torque. Crimp the screen locks 
securely. 

8. Install the bearing plate and base plate or 
end cover assembly to the cylinder block. Check 
the crankshaft end-play. Engines using sleeve 
bearings should have 0.005-0.020 in. (0.13- 
0.50mm) end-piay. Engines using tapered roller 
bearings should have 0.001-0.006 in. (0.025- 
0.152mm) end-play. Engines using roller bear- 
ings have no end-play specifications; however, 
care should be taken not to have the crankshaft 
too tight after assembly. The end-play is adjust- 
ed by the installation of various size gaskets be- 
tween the plate and block. 

9. Install the oil seals in the PTO and fly- 
wheel side of the crankshaft. 

10. Install the valves into the block and check 
the valve stem-to-tappet clearance. Clearance is 
checked with the lobe of the tappet facing away 
from the valve. Clearance for a 4-stroke engine 
is 0.009-0.012 in. (0.23-0.30mm). Clearance is 
adjusted by grinding or filing the valve stem. 

11. Using a valve spring compressor, assem- 
ble the valve springs to the valves. 

12. Install the breather assembly into the 
valve spring chamber and install the cover. 

13. Install the cylinder deflector into the 
engine. 
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Adjust the valve-to-tappet clearance with the tap- 
pets completely off of the cam lobes 
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Cylinder head bolt tightening sequence 


14. Assemble the magneto assembly to the en- 
gine block or bearing plate, whichever is appli- 
cable, making sure that the points are clean and 
adjusted to the correct gap. 

15. Install the flywheel, flywheel screen, and 
starter cup to the crankshaft. Tighten the fly- 
wheel nut to the proper specification. 

16. Install the carburetor assembly and gov- 
ernor, making sure that the governor assembly 
links and springs are placed in their original 
holes. 

17. Place the cylinder head on the block. 
Torque the head bolts in three stages, in the 
proper sequence, and to the proper torque. 

18. Install the blower housing to the engine. 

19. Install the spark plug, muffler assembly, 
and air cleaner. 


2-Stroke Engines 


1. Assemble the piston and rod assembly and 
install it into the block with the help of a piston 
ring compressor. Be careful not to damage the 
rings or the piston. 

2. Install the crankshaft into the block, in- 
stalling the crankshaft thrust washer if the en- 
gine Is so equipped. 

3. Assemble the connecting rod and piston 
assembly to the crankshaft by installing the 
connecting rod cap and cap screws. Tighten the 
cap screws to the correct torque. 

4. Install the reed valve plate to the engine. 

5. Install the bearing plate. Engines that use 
sleeve bearings should have a crankshaft end- 
play measuring 0.005-0.020 in. (0.13- 
0.50mm). Engines using ball bearings have no 
specific end-play measurement but make sure 
that the crankshaft is not tight after assembly. 
End-play can be adjusted by the addition of var- 
ious size gaskets behind the bearing plate. 

6. Install the bearing oil seals on the PTO 
side and the flywheel side of the crankshaft. 

7. Install the magneto to the bearing plate 
and adjust the points to the proper gap. 

8. Install the flywheel, flywheel screen, and 
the starter cup to the crankshaft. Tighten the 
flywheel attaching nut to the correct torque 
specification. 
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9. Assemble the carburetor, governor links, 
springs, and air vane to the engine. Always re- 
place all governor components in the same posi- 
tion from which they were removed. 

10. Install the cylinder deflector to the 
engine. 

11. Install the gas tank. 

12. Install the air cleaner, spark plug, and 
muffler. 


Lubrication System 


All 4-stroke engines with vertical crankshafts 
are lubricated by either a camshaft driven gear 
type oil pump or an oil scoop attached to the 
camshaft which rotates in the oil lying in the 
bottom of the crankcase. The gear type pump 
forces oil up through a steel tube to the upper 
main bearing. The oil then falls down onto oth- 
er parts needing to be lubricated. 

'The oil scoop attached to the camshaft sprays 
oil to the top of the engine in a circular path. 
The upper main bearing in oil scoop engines has 
an oll access slot in the top of the bearing area 
to catch the oil as it is splashed up. 

On 4-stroke engines that have a horizontal 
crankshaft, there is an oil dipper or distributor 
located on the bottom of the connecting rod 
bearing cap. As the crankshaft turns, the dipper 
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Connecting rod cap mounted oil dipper 
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churns through the oil in the crankcase and All connecting rods have oil access holes or 
splashes it to all moving parts that need lubri- ^ chambers to insure adequate lubrication. Make 
cation. There are oil passages, holes, and slots sure that all oil access holes are installed facing 
which the oil passes through on its way tothe toward the top main bearing in engines with 
bearing surfaces. vertical crankshafts. 


D 


Kohler K-Series 
4-Stroke 

2 through 5 Hp 
1970-83 


ENGINE IDENTIFICATION 


An engine identification plate is mounted on 
the carburetor side of the engine blower hous- 
ing. The numbers that are important, as far as 
ordering replacement parts is concerned, are 
the model, serial, and specification numbers. 

The model number indicates the engine mod- 
el series. It also is a code indicating the cubic 
inch displacement and the number of cylinders. 
The model number K181, for instance, indi- 
cates the engine is 18 cu. in. in displacement 
and that it has 1 cylinder. The letters following 
the model number indicate that a variety of 
other equipment is installed on the engine. The 
letters and what they mean are as follows: 

e C Clutch model 

e G Housed with fuel tank 

e H Housed less fuel tank 

e P Pump model 

e R Reduction gear 

e Š Electric start 

e T Retractable start 

NOTE: A model number without a suffix let- 

ter indicates a basic rope start version. 

The specification number indicates a model 
variation. It indicates a combination of various 
groups used to build the engine. It may have a 
letter preceding it which is sometimes impor- 
tant in determining superseding parts. The 
first two numbers of the specifications number 
is the code designation the engine model: the 
remaining numbers are issued in numerical se- 
quence as each new specification is released, for 
example, 2899, 28100, 28101, etc. The current 
specification number model code is K91. 

The serial number lists the order in which 
the engine was built. If a change takes place to a 
model or a specification, the serial number is 
used to indicate the points at which the change 
takes place. The first letter or number in the se- 
rial number indicates what year the engine was 
built. The letter prefix to the engine serial num- 


ber was dropped in 1969 and thereafter the pre- 
fix is a number. Engines made in 1969 have ei- 
ther the letter E or the number 1. The code is as 
follows: 


e À — 1965 
e B — 1966 
e C — 1967 
e D — 1968 
e E — 1969 
First Digit Numbers: 
e 1 — 1969 
e 2 — 1970 
e 3 — 1971 
e 4 — 1972 
e 5 — 1973 
e 6 — 1974 


MAINTENANCE 


Air Cleaners 


A dirty air cleaner can cause rich fuel/air mix- 
ture and consequent poor engine operation and 
sludge deposits. If the filter becomes dirty 
enough, dirt that otherwise would be trapped 
can pass through and may wear the engine's 
moving parts prematurely. It is therefore nec- 
essary that all maintenance work be performed 
precisely as specified. 


DRY AIR CLEANERS 


Clean dry element air cleaners every 50 
hours of operation, or every 6 months (which- 
ever comes first) under good operating condi- 
tions. Service more frequently if the operating 
area is dusty. Remove the element and tap it 
lightly against a hard surface to remove the 
bulk of the dirt. If dirt will not drop off easily, 
replace the element. Do not use compressed air 
or solvents. Replace the air cleaner every 100- 
200 hours, under good conditions, and more 
frequently if the air is dusty. 
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PRECLEANER (OPTION: 


Exploded view of dry type air cleaner with pre- 
cleaner 


Observe the following precautions: 

1. Handle the element carefully-do not allow 
the gasket surfaces to become bent or twisted. 

2. Make sure gasket surfaces seal against 
back plate and cover. 

3. Tighten wing nut only finger tight — if it is 
too tight, cleaner may not seal properly. 

If the dry type air cleaner is equipped with a 
precleaner, service this unit when cleaning the 
paper element. Servicing consists of cleaning 
the precleaner in soap and water, squeezing the 
excess out, and then allowing it to air dry before 
installation. Do not oil! 


OIL BATH AIR CLEANERS 


This type of unit may be used to replace the 
dry type in applications where very frequent re- 
placement of the element is required. The con- 
version is simple and requires the use of an el- 
bow to fit the oil bath unit onto the engine in a 
vertical position. 

Service the unit every 25 hours of operation 
under good conditions and, under dusty condi- 
tions, as often as every 8 hours of operation. 

Service as follows: 

1. Remove cover and lift element out of bowl. 

2. Drain dirty oil from bowl, and then wash 
thoroughly in clean solvent. 

3. Swish the element in the solvent and then 
allow it to drip dry. Do not dry with compressed 
air. Lightly oil the element with engine oil. 

4. Inspect air horn, filter bowl, and cover 
gaskets, and replace as necessary (if grooved or 
cracked). 

5. Install filter bowl gasket on air horn, then 
put the bowl into position. Fill bowl to indicated 
level with engine oil. 

6. Install element, put the cover in position, 
and then install copper gasket (if used) and 
wingnut. Tighten wingnut with fingers only to 
avoid distorting housing. Make sure all joints in 
the unit seal tightly. 
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Lubrication 
CRANKCASE 


Oil level must be maintained between F and 
L marks — do not overfill. Check every day and 
add as necessary. On new engines, be especially 
careful to stop engine and check level frequent- 
ly. When checking, make sure regular type dip- 
stick is inserted fully. On screw type dipstick, 
check level with dipstick inserted fully but not 
screwed in. On this type, however, make sure to 
screw dipstick back in tightly when oil level 
check is completed. 

Use SG type oils meeting viscosity specifica- 
tions according to the prevailing temperature 
as shown in the chart below. 

Change initial fill of oil on new engines after 
five hours of operation. Then, change oil every 
25 hours of operation. Change oil when engine 
is hot. Change more frequently in dusty areas. 
If the engine has just been overhauled, it is best 
to fill it initially with a non-detergent oil. Then, 
after 5 hours, refill with SG type oil. 

Oil capacities are: 

K91 — Ya qt. (473mL) 


REDUCTION GEAR UNITS 


Every 50 hours, remove the oil plug on the 
lower part of the reduction unit cover to check 
level. If oil does not reach the level of the oil 
plug, remove the vented fill plug from the top of 
the cover and refill with engine oil until level is 
correct. This oil need not be changed unless 
unit has been out of service for several months. 
In this situation, remove the drain plug, drain 
oil, then replace plug and fill to proper level as 
described above. 


FUEL RECOMMENDATIONS 


Use either leaded or unleaded regular grade 
fuel of at least 90 octane. Unleaded fuel pro- 
duces fewer combustion chamber deposits, so 
its use is preferred. 

Purchase fuel from a reputable dealer, and 
make sure to use only fresh fuel (fuel less than 
30 days old). If the engine is stored, drain the 
fuel system or use a fuel stabilizer that is com- 
patible with the type of fuel tank the engine is 
equipped with. 


Spark Plugs 
SERVICE 


The spark plug should be removed and ser- 
viced every 100 hours of engine operation. The 
plug should have a light coating of light gray 
colored deposits. If deposits are black, fuel/air 
mixture could be too rich due to improper car- 
buretor adjustment or a dirty air cleaner. If de- 
posits are white, the engine may be overheating 
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or a spark plug of too high a heat range could be 
In use. 

Kohler recommends that the plug be replaced 
rather than sandblasted or scraped if there are 
excessive deposits. Torque plugs to 18-22 ft. 
lbs. 


TESTING 


To test a plug for adequate performance, re- 
move it from the engine, attach the ignition 
wire, and then rest the side electrode against 
the cylinder head. Crank the engine vigorously. 
If there is a sharp spark, the plug and ignition 
system are all right, although ignition timing 
should be checked if the engine fires 
irregularly. I 


Breaker Points 
INSPECTION 


Remove the breaker cover and inspect the 
points for pitting or buildup of metal on either 
the movable or stationary contact every 100 
hours of operation. Replace the points if they 
are badly burned. If there is a great deal of met- 
al buildup on either contact, the condenser may 
be faulty and should be replaced. 

To replace points, remove the primary wiring 
connector screw and pull off the primary wire. 
Then, remove the contact set mounting screws 
and remove the contact set. Install the new set 
of points in reverse order, leaving upper mount- 
ing screw slightly loose. Then set point gap and 
timing as described below. 


SETTING BREAKER GAP AND TIMING 


1. Remove the breaker cover and disconnect 
the spark plug lead. Rotate the engine in direc- 
tion of normal rotation until the points reach 
the maximum opening. 

2. Using a clean, flat feeler gauge of 0.020 in. 
(0.50mm) size, check the gap between the 
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points. Gauge should just slide between the 
contacts without opening them when flat be- 
tween them. If the gap is incorrect, loosen the 
upper mounting screw (if necessary), and shift 
the breaker base with the blade of the screw- 
driver until gap is correct. 

3. There is a timing sight hole in either the 
bearing plate or the blower housing. If there is a 
snap button in the hole, pry it out with a 
screwdriver. 

4. While observing the sight hole, turn the 
engine slowly in normal direction of rotation. 
When the T mark appears in the hole, the 
points should just be beginning to open. If tim- 
ing is incorrect, breaker gap will have to be re- 
set shghtly — 0.018-0.022 in. (0.46-0.56mm). 
If the points are not yet opening when the tim- 
ing mark is centered in the hole, make the point 
gap wider. If points open too early, narrow it. 
Recheck the setting after tightening the upper 
breaker mounting screw by turning the engine 
in normal direction of rotation past the firing 
point and checking that the points open at just 
the right time. 

NOTE: This procedure may be performed 

with the engine running at 1200-1800 rpm if 

a timing light is available. Connect the tim- 

ing light according to manufacturer’s in- 

structions. You may have to chalk the timing 
mark to see it adequately. 


TRIGGER AIR GAP 


Trigger air gap is set within the range 0.005- 
0.010 in. (0.13-0.25mm). As long as the gap 
falls within this range, the ignition system 
should perform adequately. Optimum ignition 
performance during cold weather starting is 
provided if the gap is adjusted to 0.005 in. 
(0.13mm). If you wish to adjust this or to en- 
sure that the gap falls within the proper range, 
rotate the flywheel until the flywheel projection 
is lined up with the trigger assembly. Then, 
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Adjusting breaker gap 


144 


TIMING 
SIGHT HOLE 
(ON BEARING 
PLATE OR 
BLOWER HOUSING) 


TIMING 
LIGHT 


KOHLER K-SERIES 4-STROKE 2 THROUGH 5 HP 1970-83 


Le 


DATA 


pm e 
` 


= ç Q aL 
N 


e 


CHANGING 
POINT GAP 


Adjusting timing 


loosen the trigger bracket capscrews and slide 
the trigger back and forth to get the proper gap, 
as measured with a flat feeler gauge. Then, re- 
tighten capscrews. 


IGNITION COILS 


Coils do not require regular service, except to 
make sure they are kept clean, that the connec- 
tions are tight, and that rubber insulators are 
in good condition (replace if cracked). If you 
suspect poor performance of a breakerless type 
ignition system and trigger air gap is correct, 
check resistance with an ohmmeter. To do this, 
disconnect the high tension lead at the coil and 
connect the meter between coil terminal and 
coil mounting bracket. If resistance is not about 
11,500 ohms, replace the coil. Also, check the 
reading with the meter lead going to the coil 
terminal pulled off and connected to the spark 
plug connector of the high tension lead. If there 
is continuity here, replace the coil. 


PERMANENT MAGNETS 


These may be checked for magnet strength 
by holding a screwdriver (non-magnetic) blade 
within one inch of the magnet. If the magnetic 


field is good, the blade will be attracted to the 
magnet. Otherwise, replace it. 


Mixture Adjustments 


NOTE: Before making any adjustments, be 
sure that the carburetor air cleaner is not 
clogged. A clogged air cleaner will cause an 
over-rich mixture, black exhaust smoke, and 
may lead you to believe that the carburetor is 
out of adjustment when, in reality, it is not. 
The carburetor is set at the factory and rarely 
needs adjustment unless, of course, it has 
been disassembled or rebuilt. 

1. With the engine stopped, turn the main 
and idle fuel adjusting screws all the way in un- 
til they bottom lightly. Do not force the screws 
or you will damage the needles. 

2. For a preliminary setting, turn the main 
fuel screw out 2 full turns and the idle screw 
out 1% turns. 

3. Start the engine and allow it to reach oper- 
ating temperatures; then operate the engine at 
full throttle and under a load, if possible. 

4. For final adjustment, turn the main fuel 
adjustment screw in until the engine slows 
down (lean mixture), then out until it slows 


Tune-Up Specifications 


Plug Breaker Trigger Normal Retard 
Gap Point Gap Air Gap Timing Timing 
Model (in.) (in.) (in.) (deg) (deg) 
K91 .0250 .020 pesi 20B — 
B— Before 
O Shielded plug gap—.020 in. 
Spark Plug Specifications 
Standard Plugs Resistor Plugs 
Engine Plug Hex Plug 
Model Size Size Reach Solid Post Knurled Nut Non-Shieided Shielded 
K91 14 mm mi d a J-8 270321-S J-8 220040-S XJ-8 232604-S XEJ-8 220258-S 
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Adjustment screws on the side draft carburetor 


Adjustment screws on the updraft carburetor 


down again (rich mixture). Note the positions 
of the screw at both settings, then set it about 
halfway between the two positions. 

5. Set the idle mixture adjustment screw in 
the same manner. The idle speed (no-load) on 
most engines is 1200 rpm; however, on engines 
with a parasitic load (hydrastatic drives) the en- 
gine idle speed may have to be increased to as 
much as 1700 rpm for best no-load idle. 


Governor Adjustment 


All Kohler engines use mechanical, camshaft 
driven governors. 


INITIAL ADJUSTMENT 


1. Loosen, but do not remove, the nut that 
holds the governor arm to the governor cross 
shaft. 

2. Grasp the end of the cross shaft with a 
pair of pliers and turn it in counterclockwise as 
far as it will go. The tab on the cross shaft will 
stop against the rod on the governor gear 
assembly. 

3. Pull the governor arm away from the car- 
buretor, then retighten the nut which holds the 
governor arm to the shaft. With updraft carbu- 
retors, lift the arm as far as possible, then re- 
tighten the arm nut. 
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CROSS-SHAFT 
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Initial adjustment of the governc. installed on the 
K91, K141, K161, and the K181 engines 


FINAL ADJUSTMENT 


After making the initial adjustment and con- 
necting the throttle wire on the variable speed 
applications, start the engine and check the 
maximum operating speed with a tachometer. 

If adjustment is necessary: 

1. Loosen the bushing nut slightly. 

2. Move the throttle bracket in a counter- 
clockwise direction to increase speed, or in a 
clockwise direction to decrease engine speed. 
Maximum speed is 4000 rpm. 

3. With the speed set to the proper range, 
tighten the bushing nut to lock the throttle 
bracket in position. 


Choke Adjustment 
THERMOSTATIC TYPE 


If the engine does not start when cranked, 
continue cranking and move the choke lever 
first to one side and then to the other to deter- 
mine whether the setting is too lean or too rich. 
Once the direction in which lever must be 
moved has been determined, loosen the adjust- 
ing screw on the choke body. Then, move the 
bracket downward to increase choking or up- 
ward to decrease it. Then, tighten the 
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CHOKE LEVER ARM 


DRILL ( 089 
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KW MOVE ARM UP TO INCREASE CHOKE— 


MOVE DOWNWARD TO DECREASE CHOKE 


NOTCH IN BASE OF CHOKE 


Adjusting electric-thermostatic choke 


lockscrew. Try starting it again and readjust as 
necessary. 


ELECTRIC-THERMOSTATIC TYPE 


Remove the air cleaner from the carburetor 
and check the position of the choke plate. The 
choke should be fully closed when engine is at 
outside temperature and the temperature is 
very low. In milder temperatures, slightly less 
closure is required. 

If adjustment is required, move the choke 
arm until the hole in the brass shaft lines up 
with the slot in the bearings. Insert a #43 
(0.089 in.) drill through the shaft and push it 
downward so it engages the notch in the base of 
the choke unit. Then, loosen the clamp bolt on 
the choke lever and push the arm upward to 
move the choke plate toward the closed posi- 
tion. When the desired position is obtained, 
tighten the clamp bolt. Then, remove the drill. 

Remount the air cleaner, and then check for 
any binding in the choke linkage. Correct as 
necessary. Finally, run the engine until hot, 
and make sure the choke opens fully. If not, re- 
adjust it toward the open position as necessary. 


Compression Check 


Compression is checked by removing the 
spark plug lead and spinning the flywheel for- 
ward against compression. If the piston does 
not bounce backward with considerable force, 
checking with a gauge may be necessary. On 
Automatic Compression Release engines, ro- 
tate the flywheel backward against power 
stroke-if little resistance is felt, check compres- 
sion with a gauge. 

The compression gauge check requires rapid 
motoring (spinning) of the crankshaft, at about 
1000 rpm. Install the gauge in the spark plug 


hole and motor the engine. Gauge should read 
110-120 psi. If reading is less than 100 psi, the 
engine requires major repair to piston rings or 
valves. 


FUEL SYSTEM 


Carburetor 


If a carburetor will not respond to mixture 
screw adjustments, then you can assume that 
there are dirt, gum, or varnish deposits in the 
carburetor or worn/damaged parts. To remedy 
these problems, the carburetor will have to be 
completely disassembled, cleaned, and worn 
parts replaced and reassembled. 

Parts should be cleaned with solvent to re- 
move all deposits. Replace worn parts and use 
all new gaskets. Carburetor rebuilding kits are 
available. 


REBUILDING 
Side Draft Carburetors 


1. Remove the carburetor from the engine. 

2. Remove the bowl nut, gasket, and bowl. If 
the carburetor has a bowl drain, remove the 
drain spring, spacer and plug, and gasket from 
inside the bowl. 

3. Remove the float pin, float, needle, and 
needle seat. Check the float for dents, leaks, 
and wear on the float lip or in the float pin 
holes. 

4. Remove the bowl ring gasket. 

5. Remove the idle fuel adjusting needle, 
main fuel adjusting needle, and springs. 

6. Do not remove the choke and throttle 
plates or shafts. If these parts are worn, replace 
the entire carburetor assembly. 
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Exploded view of the sidedraft carburetor. Inset shows float adjustment procedure 


To assemble: 

1. Install the needle seat, needle, float, and 
float pin. 

2. Set the float level. With the carburetor 
casting inverted and the float resting against 
the needle in its seat, there should be !1⁄4, in. + 
Yo, in. (4.4mm + 0.8mm) clearance between 


the machined surface of the casting and the free 
end of the float. 

3. Adjust the float level by bending the lip of 
the float with a small screwdriver. 

4. Install the new bowl ring gasket, new bowl 
nut gasket, and bowl nut. Tighten the nut 
securely. 
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5. Install the main fue] adjustment needle. 
Turn it in until the needle seats in the nozzle 
and then back out two turns. 

6. Install the idle fuel adjustment needle. 
Back it out about 11⁄4 turns after seating it 
lightly against the jet. 

7. Install the carburetor on the engine. 


Updraft Carburetors 


1. Remove the carburetor from the engine. 

2. Remove the bowl cover and the gasket. 

3. Remove the float pin, float, needle and 
needle seat. Check the float pin for wear. 

4. Remove the idle fuel adjustment needle, 
main fuel adjustment needle, and the springs. 
Do not remove the choke plate or the shaft un- 
less the replacement of these parts 1s necessary. 
To assemble: 

1. Install the throttle shaft and plate. The 
elongated side of the valve must be toward the 
top. 

2. Install the needle seat. A Die in. socket 
should be used. Do not overtighten. 

3. Install the needle, float, and float pins. 

4. Set the float level. With the bowl cover 
casting inverted and the float resting lightly 
against the needle in its seat, there should be 
ein. + as in. (11mm + 0.8mm) clearance 
between the machined surface casting and the 
free end of the float. 

5. Adjust the float level by bending the lip of 
the float with a small screwdriver. 

6. Install the new carburetor bowl gasket, 
bowl cover, and bow] cover screws. Tighten the 
screws securely. 

7. Install the main fuel adjustment needle. 
Turn it in until the screw seats in the nozzle 
and then back it out 2 turns. 

8. Install the idle fuel adjustment needle. 
Back it out about 1% turns after seating the 
screw lightly against the jet. Install the idle 
speed screw and spring. Adjust the idle to the 
desired speed with the engine running. 

9. Install the carburetor on the engine. 


Fuel Pump 


Fuel pumps used on single cylinder Kohler 
engines are either the mechanical or vacuum 
actuated type. The mechanical type is operated 
by an eccentric on the camshaft and the vacu- 
um type is operated by the pulsating negative 
pressures in the crankcase. The K91 vacuum 
type pump is not serviceable and must be re- 
placed when faulty. The mechanical pump is 
serviceable and rebuilding kits are available. 

1. Disconnect fuel lines, remove mounting 
screws, and pull the pump off the engine. 

2. Filea mark across some point at the union 
of pump body and cover. Remove the screws 
and remove the cover. 
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Exploded view of the fuel pump 


3. Turn the cover upside down and remove 
the valve plate screw and washer. Remove the 
valve retainer, valves, valve springs, and valve 
gasket, after noting the position of each part. 
Discard the valve springs, valves and valve re- 
tainer gasket. 

4. Clean the fuel head with solvent and a soft 
wire brush. Hold the pump cover with the dia- 
phragm surface upward; position a new gasket 
into the cavity. Put the valve spring and valves 
into position in the cavity and reassemble the 
valve retainer. Lock the retainer into position 
by installing the fuel pump valve retainer 
Screw. 

5. Rebuild the lower diaphragm section. 

6. Hold the mounting bracket and press 
down on the diaphragm to compress the spring 
underneath. Turn the bracket 90 degrees to un- 
hook the diaphragm and remove it. 

7. Clean the mounting bracket with solvent 
and a wire brush. 

8. Stand a new diaphragm spring in the cast- 
ing, put the diaphragm into position, and push 
downward to compress the spring. Turn the di- 
aphragm 90 degrees to reconnect it. 

9. Position the pump cover on top of the 
mounting bracket with the indicating marks 
lined up. Install the screws loosely on mechani- 
cal pumps; on vacuum pumps, tighten the 
screws. 

10. Holding only the mounting bracket, push 
the pump lever to the limit of its travel, hold it 
there, and then tighten the four screws. 
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CROSS-HATCH PATTERN 


AFTER HONING 


Left side—measuring the cylinder bore. Right side—honing must produce a cross-hatch pattern as 


shown 


11. Remount the fuel pump on the engine 
with a new gasket, tighten the mounting bolts, 
and reconnect the fuel lines. 


ENGINE OVERHAUL 


Disassembly 


The following procedure is designed to be a 
general guide rather than a specific and all-in- 
clusive disassembly procedure. The sequence 
may have to be varied slightly to allow for the 
removal of special equipment or accessory 
items such as motor/generators, starters, in- 
strument panels, etc. 

1. Disconnect the high tension spark plug 
lead and remove the spark plug. 

2. Close the valve on the fuel sediment bowl 
and remove the fuel line at the carburetor. 
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3. Remove the air cleaner from the carbure- 
tor intake. 

4. Remove the carburetor. 

5. Remove the fuel tank. The sediment bowl 
and brackets remain attached to the fuel tank. 

6. Remove the blower housing, cylinder baf- 
fle, and head baffle. 

7. Remove the rotating screen and the start- 
er pulley. 

8. The flywheel is mounted on the tapered 
portion of the crankcase and is removed with 
the help of a puller. Do not strike the flywheel 
with any type of hammer. 

9. Remove the breaker point cover, breaker 
point lead, breaker assembly, and the push-rod 
that operates the points. 

10. Remove the magneto assembly. 

11. Remove the valve cover and breather 
assembly. 
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12. Remove the cylinder head. 

13. Raise the valve springs with a valve spring 
compressor and remove the valve spring keep- 
ers from the valve stems. Remove the valve 
spring retainers, springs, and valves. 

14. Remove the oil pan base and unscrew the 
connecting rod can screws. Remove the con- 
necting rod cap and piston assembly from the 
cylinder block. 

NOTE: It will probably be necessary to use a 
ridge reamer on the cylinder walls before re- 
moving the piston assembly, to avoid break- 
ing the piston rings. 

15. Remove the crankshaft, oil seals and, if 
necessary, the anti-friction bearings. 

NOTE: It may be necessary to press the 
crankshaft out of the cylinder block. The bear- 
ing plate should be removed first, if this is the 
case. 

16. Turn the cylinder block upside down and 
drive the camshaft pin out from the power take- 
off side of the engine with a small punch. The 
pin will slide out easily once it is driven free of 
the cylinder block. 

17. Remove the camshaft and the valve 
tappets. 

18. Loosen and remove the governor arm 
from the governor shaft. 

19. Unscrew the governor bushing nut and 
remove the governor shaft from the inside of 
the cylinder block. 

20. Loosen, but do not remove, the screw lo- 
cated at the lower right of the governor bushing 
nut until the governor gear is free to slide off of 
the stub shaft. 


CYLINDER BLOCK SERVICE 


Make sure that all surfaces are free of gasket 
fragments and sealer materials. The crankshaft 
bearings are not to be removed unless replace- 
ment 1s necessary. One bearing is pressed into 
the cylinder block and the other is located in the 
bearing plate. If there is no evidence of scoring 
or grooving and the bearings turn easily and 
quietly it is not necessary to replace them. 

The cylinder bore must not be worn, tapered, 
or out-of-round more than 0.005 in. (0.13mm). 
Check at two locations 90 degrees apart and 
compare with specifications. Ifit is, the cylinder 
must be rebored. If the cylinder is very badly 
scored or damaged it may have to be replaced, 
since the cylinder can only be rebored to either 
0.010 in. (0.25mm) or 0.020 in. (0.50mm) and 
0.030 in. (0.76mm) maximum. Select the 
nearest suitable oversize and bore it to that di- 
mension. On the other hand, if the cylinder 
bore is only slightly damaged, only a light 
deglazing may be necessary. 
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Timing marks for the dynamic balance system 
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HONING THE CYLINDER BORE 


1. The hone must be centered in relation to 
the crankshaft crossbore. It is best to use a low 
speed drill press. Lubricate the hone with kero- 
sene and lower it into the bore. Adjust the 
stones so they contact the cylinder walls. 

2. Position the lower edge of the stones even 
with the lower edge of the bore, hone at about 
600 rpm. Move the hone up and down continu- 
ously. Check bore size frequently. 

3. When the bore reaches a dimension 
0.0025 in. (0.0635mm) smaller than desired 
size, replace the coarse stones with burnishing 
stones. Use burnishing stones until the dimen- 
sion is within 0.0005 in. (0.013mm) of desired 
size. 

4. Use finishing stones and polish the bore to 
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final size, moving the stones up and down to get 
a 60 degree cross-hatch pattern. Wash the cyl- 
Inder wall thoroughly with soap and water, dry, 
and apply a light coating of oil. 


CRANKSHAFT SERVICE 


Inspect the keyway and the gears that drive 
the camshaft. If the keyways are badly worn or 
chipped, the crankshaft should be replaced. If 
the cam gear teeth are excessively worn or if 
any are broken, the crankshaft must be 
replaced. 

Check the crankpin for score marks or metal 
pickup. Slight score marks can be removed with 
a crocus cloth soaked in oil. If the crankpin 15 
worn more than 0.002 in. (0.05mm), the crank- 
shaft is to be either replaced or the crankpin re- 
ground to 0.010 in. (0.254mm) undersize. If the 
crankpin is reground to 0.010 in. (0.254mm) 
undersize, a 0.010 in. (0.254mm) undersize 
connecting rod must be used to achieve proper 
running clearance. 


CONNECTING ROD SERVICE 


Check the bearing area for wear, score 
marks, and excessive running and side clear- 
ance. Replace the rod and cap if they are worn 
beyond the limits allowed. 


PISTON AND RINGS SERVICE 


Rings are available in the standard size as 
well as 0.010 in. (0.25mm), 0.020 in. (0.50mm), 
and 0.030 in. (0.76mm) oversize sets. 

NOTE: Never reuse old rings. 

The standard size rings are to be used when 
the cylinder is not worn or out-of-round. Over- 
size rings are only to be used when the cylinder 
has been rebored to the corresponding oversize. 
Service type rings are used only when the cylin- 
der is worn but within the wear and out-of- 
round limitations; wear limit is 0.005 in. 
(0.127mm) oversize and out-of-round limit is 
0.004 in. (0.10mm). 

The old piston may be reused if the block does 
not need reboring and the piston is within wear 
limits. Never reuse old rings. After removing 
old rings, thoroughly remove deposits from ring 
grooves. New rings must each be positioned in 
its running area of the cylinder bore for an end 
clearance check, and each must meet 
specifications. 

The cylinder must be deglazed before replac- 
ing the rings. If chrome plated rings are used, 
the chrome plated ring must be installed in the 
top groove. Make sure that the ring grooves are 
free from all carbon deposits. Use a ring expan- 
der to install the rings. Then check side 
clearance. 


PISTON AND ROD SERVICE 


Normally very little wear will take place at 
the piston boss and piston pin. If the original 
piston and connecting rod can be used after re- 
building, the piston pin may also be used. How- 
ever if a new piston or connecting rod or both 
have to be used, a new piston pin must also be 
installed. Lubricate the pin before installing it 
with a loose to light interference fit. Use new 
piston pin retainers whether or not the pin is 
new. Make sure they're properly engaged. 


VALVES AND VALVE MECHANISM SERVICE 


Inspect the valve mechanism, valves, and 
valve seats or inserts for evidence of wear, deep 
pitting, cracks or distortion. Check the clear- 
ance between the valve stems and the valve 
guides. 

Valve guides must be replaced if they are 
worn beyond the limit allowed. K91 model en- 
gines do not use valve guides. To remove valve 
guides, press the guide down into the valve 
chamber and carefully break off the protruding 
end until the guide is completely removed. Be 
careful not to damage the block when removing 
the old guides. Use an arbor press to install the 
new guides. Press the new guides to the depth 
specified, then use a valve guide reamer to gain 
the proper inside diameter. 

Make sure that replacement valves are the 
correct type (special hard faced valves are need- 
ed in some cases). Exhaust valves are always 
hard faced. 

Intake valve seats are usually machined into 
the block, although inserts are used in some en- 
gines. Exhaust valve seats are made of special 
hardened material. The seating surfaces should 
be held as close to 1⁄4o in. (0.8mm) in width as 
possible. Seats more than Lie in. (1.6mm) wide 
must be reground with 45 degree and 15 degree 
cutters to obtain the proper width. Reground or 
new valves and seats must be lapped in for a 
proper fit. 

After resurfacing valves and seats and lap- 
ping them in, check the valve clearance. Hold 
the valve down on its seat and rotate the cam- 


Installing the camshaft 
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shaft until it has no effect on the tappet, then 
check the clearance between the end of the 
valve stem and the tappet. If the clearance is 
not sufficient (it will always be less after grind- 
ing), it will be necessary to grind off the end of 
the valve stem until the correct clearance is 
obtained. 


CYLINDER HEAD SERVICE 


Remove all carbon deposits and check for pit- 
ting from hot spots. Replace the head if metal 
has been burned away because of head gasket 
leakage. Check the cylinder head for flatness. If 
the head is slightly warped, it can be resurfaced 
by rubbing it on a piece of sandpaper placed on 
a flat surface. Be careful not to nick or scratch 
the head when removing carbon deposits. 


Engine Assembly 
REAR MAIN BEARING 


Install the rear main bearing by pressing it 
into the cylinder block with the shielded side to- 
ward the inside of the block. If it does not have a 
shielded side, then either side may face inside. 


GOVERNOR SHAFT 


1. Place the cylinder block on its side and 
slide the governor shaft into place from the in- 
side of the block. Place the speed control disc on 
the governor bushing nut and thread the nut 
into the block, clamping the throttle bracket 
into place. 

2. There should be a slight end-play in the 
governor shaft and that can be adjusted by 
moving the needle bearing in the block. 

3. Place a space washer on the stub shaft and 
slide the governor gear assembly into place. 

4. Tighten the holding screw from outside 
the cylinder block. 

5. Rotate the governor gear assembly to be 
sure that the holding screw does not contact the 
weight section of the gear. 


Timing marks for the automatic spark advance 
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Alignment of the timing marks for the crankshaft 
and the camshaft 


CAMSHAFT 


1. Turn the cylinder block upside down. 

2. The tappets must be installed before the 
camshaft is installed. Lubricate and install the 
tappets into the valve guides. 

3. Position the camshaft inside the block. 

NOTE: Align the marks on the camshaft and 

the automatic spark advance, if so equipped. 

4, Lubricate the rod and insert it into the 
bearing plate side of the block. Install one 0.005 
in. (0.127mm) washer between the end of the 
camshaft and the block. Push the rod through 
the camshaft and tap it lightly until the rod just 
starts to enter the bore at the PTO end of the 
block. Check the endplay and adjust it with ad- 
ditional washers if necessary. Press the rod into 
its final position. 

5. The fit at the bearing plate for the cam- 
shaft rod is a light to loose fit to allow oil that 
might leak past to drain back into the block. 
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Connecting rod and cap allgnment marks 
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CRANKSHAFT 


1. Place the block on the base of an arbor 
press and carefully insert the tapered end of the 
crankshaft through the inner race of the anti- 
friction bearing. 

2. Turn the crankshaft and camshaft until 
the timing mark in the shoulder of the crank- 
shaft lines up with the mark on the cam gear. 

3. When the marks are aligned, press the 
crankshaft into the bearing, making sure that 
the gears mesh as it is being pressed in. Re- 
check the alignment of the timing marks on the 
crankshaft and the camshaft. 

4. The end-play of the crankshaft is con- 
trolled by the application of various thickness 
gaskets between the bearing plate and the 
block. Normal end-play is achieved by installing 
0.020 in. (0.50mm) and 0.010 in. (0.25mm) gas- 
kets, with the thicker gaskets on the inside. 


BEARING PLATE 


1. Press the front main bearing into the 
bearing plate. Make sure that the bearing is 
straight. 

2. Press the bearing plate onto the crank- 
shaft and into position on the block. Install the 
cap screws and secure the plate to the block. 
Draw up evenly on the screws. 

3. Measure the crankshaft end-play, which is 
very critical on gear reduction engines. 


PISTON AND ROD ASSEMBLY 


1. Lubricate the pin and assemble it to the 
connecting rod and piston. Install the wrist pin 
retaining ring. Use new retaining rings. 

2. Lubricate the entire assembly, stagger the 
ring gaps and, using a ring compressor, slide 
the piston and rod assembly into the cylinder 
bore with the connecting rod marks on the fly- 
wheel side of the engine. 

3. Place the block on its end and oil the con- 
necting rod end and the crankpin. 

4. Attach the rod cap, lock or lock washers, 
and the cap screws. Tighten the screws to the 
correct torque. 
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NOTE: Align the marks on the cap and the 
connecting rod. 
5. Bend the lock tabs to lock the screws. 


CRANKSHAFT OIL SEALS 


Apply a coat of grease to the lip and guide the 
oil seals onto the crankshaft. Make sure no for- 
eign material gets onto the knife edges of seal, 
and make sure the seal does not bend. Place the 
block on its side and drive the seals squarely 
into the bearing plate and block. 


OIL PAN BASE 


Using a new gasket on the base, install pilot 
studs to align the cylinder block, gasket, and 
base. Tighten the four attaching screws to the 
correct torque. 


VALVES 


1. See the engine rebuilding section of the 
"Clinton" chapter for details concerning instal- 
lation of the seats and guides. Clean the valves, 
seats, and parts thoroughly. Grind and lap-in 
the valves and seats for proper seating. Valve 
seat width must be 1329-6 in. (0.8-1.6mm). Af- 
ter grinding and lapping, slide the valves into 
position and check the clearance between stem 
and tappet. If the clearance is too small, grind 
the stem ends square and remove all burrs. On 
engines with adjustable valves, make the ad- 
justment at this time. 

2. Place the valve springs, retainers, and ro- 
tators under the valve guides. Lubricate the 
valve stems, and then install the valves down 
through the guides, compress the springs, and 
place the locking keys or pins in the grooves of 
the valve stems. 


CYLINDER HEAD 


1. Use a new cylinder head gasket. 

2. Lubricate and tighten the head bolts even- 
ly, and in sequence, to the proper torque. 

3. Install the spark plug. 


BREATHER PLATE -a — 
j 


1 


BAFFLE 
š Ta 
VALVE COVER M ss 
fe COVER 
^| 
MM d DEED 
E 


< s! COVER GASKET 


= re 
CLOSED BREATHER 


STUD (IN CRANKCASE) 


Exploded views of two common types of breathers showing assembly sequence 


154 


K241, K301, 
K321 
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K141, K161, 
K181 


6 


Cylinder head torquing sequences 


BREATHER ASSEMBLY 


Assemble the breather assembly, making 
sure that all parts are clean and the cover is se- 
curely tightened to prevent oil leakage. 


MAGNETO 


On flywheel magneto systems, the coil-core 
assembly is secured onto the bearing plate. On 
magneto-alternator systems, the coil is part of 
the stator assembly, which is secured to the 
bearing plate. On rotor type magneto systems, 
the rotor has a keyway and is press fitted onto 
the crankshaft. The magnet rotor is marked 
“engine-side”” for proper assembly. Run all 
leads through the hole provided at the 11 
o'clock position on the bearing plate. 


Engine Rebuilding Specifications 


Specification K91 


Displacement 
Cubic Inches 8.86 


Cubic Centimeters 145.19 
Horsepower (Max RPM) 4.0 
Cylinder Bore 

New Diameter 2:375 
Maximum Wear Diameter 2.378 
Maximum Taper .0025 
Maximum out of Round .005 
Crankshaft 

End Play (Free) .0228/.0038 


Engine Rebuilding Specifications 


(cont.) 
Specification K91 

Crankpin 
New Diameter .936 
Maximum Out of Round .0005 
Maximum Taper .001 
Camshaft 
Run Clearance on Pin .001 .0025 
End Play .005 .020 
Connecting Rod 
Big End Maximum Diameter 9385 
Rod-Crankpin Max Clear .0035 
Small (Pin) End-New Dia :56315 
Rod to Pin Clearance .0007 .0008 
Piston 
Thrust Face-Max Wear Dia’ 2.359 
Thrust Face`-Bore Clear 0035,.006 
Ring-Max Slide Clearance .006 
Ring-End Gap in New Bore 007 .017 
Ring-End Gap in Used Bore .027 
Valve-Intake 
Valve-Tappet Cold Clear 005.009 
Valve Lift (Zero Lash) 2095 
Stem to Guide Max Wear 

Clear .004 
Valve-Exhaust 
Valve-Tappet Cold Clear O11015 
Valve Lift (Zero Lash) . 1828 
Stem to Guide Max Wear 

Clear .006 
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Engine Rebuilding Specifications 


(cont.) 
Specification K91 
Tappet 
Clearance in Guide .0005/.002 
Ignition 
Spark Plug Gap-Gasoline .025 
Spark Plug Gap-Gas .018 
Spark Plug Gap (Shielded) .020 
Breaker Point Gap .020 
Trigger Air Gap (Breakerless) NOT 
USED 
SparkRun * BTDC 20 
Spark Retard NO 
RETARD 
Torque Valves > 
(Also See Pages 15.3) 
Spark Plug (foot lbs) 18-22 
Cylinder Head 200 in. lbs 
Connecting Rod 140 in. lbs 
Flywheel Nut 40-50 ft 
Ibs 


*Measured just below oil ring and at right angles to 
piston pin 


FLYWHEEL 


1. Place the washer in place on the crank- 
shaft and place the flywheel in position. Install 
the key. 

2. Install the starter pulley, lock washer, and 
retaining nut. Tighten the retaining nut to the 
specified torque. 


BREAKER POINTS 


1. Install the pushrod. 
2. Position the breaker points and fasten 
them with the two screws. 


EXHAUST 


INTAKE 


3. Place the cover gasket into position and 
attach the magneto lead. 
4. Set the gap and install the cover. 


CARBURETOR 


Insert a new gasket and assemble the carbu- 
retor to the intake port with the two attaching 
screws. 


GOVERNOR ARM AND LINKAGE 


1. Insert the carburetor linkage in the throt- 
tle arm. 

2. Connect the governor arm to the carbure- 
tor linkage and slide the governor arm into the 
governor shaft. 

3. Position the governor spring in the speed 
control disc. 

4. Before tightening the clamp bolt, turn the 
shaft counterclockwise with pliers as far as it 
will go; pull the arm as far as it will go to the left 
(away from the carburetor), tighten the nut, 


Valve Specifications 


Model K91 

Dimension Intake Exhaust 
A Seat Angle 89" 89* 
B Seat Width .037/.045 .037,.045 
C InsetOD =O —— E 972 973 
D GuideDepth Mons None ` 
E Guide ID None None 
F Valve Head Diameter .979/.989 .807 817 
G ValveFaceAnge 45 45 
H Valve Stem Diameter .2480/.2485 .2460 .2465 

VALVE 
F 
CAT 


Key to valve specifications chart 
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and check for freedom of movement. Adjust the 
governor. 


BLOWER HOUSING AND FUEL TANK 


Install the head baffle, cylinder baffle, and 
the blower housing, in that order. The smaller 
cap screws are used on the bottom of the crank- 
case. Install the fuel tank and connect the fuel 
line. 


RUN-IN PROCEDURE 


1. Fill the crankcase with a non-detergent oil 
and run it under load for 5 hours to break it in. 

2. Drain oil and refill crankcase with the rec- 
ommended detergent type oil. Non-detergent 
oil must not be used except for break-in. 


Kohler K-Series 
4-Stroke 

6 through 12 Hp 
1970-83 


ENGINE IDENTIFICATION 


An engine identification plate is mounted on 
the carburetor side of the engine blower hous- 
ing. The numbers that are important, as far as 
ordering replacement parts is concerned, are 
the model, serial, and specification numbers. 

The model number indicates the engine mod- 
el series. It also is a code indicating the cubic 
inch displacement and the number of cylinders. 
The model number K181, for instance, indi- 
cates the engine is 18 cu in. in displacement and 
that it has 1 cylinder. The letters following the 
model number indicate that a variety of other 
equipment is installed on the engine. The let- 
ters and what they mean are as follows: 

e C Clutch model 

e G Housed with fuel tank 


General Engine Specifications 


Bore & 
Stroke Displace- Horse- 
Model (in.) ment power 
K141 (—29355) Dien 21/2 16.22 6.25 
K141 (29356—) "6x22 169 625 
K161(—281161)  Z/ex 2/2 1622 625 
K161 (281162—) ex 22 169 625 
K181 Nex Pa 18.6 8.0 
K241 — 3/x2/s 239 100 
K241A 3!/4 x 27s 289 80. 
K301 Bax äis 2907 120 
K301A era 29.07 120 
K3231 3/x3'/. 31.27 140 
K321A — 3x83 393127 140 
K341 ax Sa 3589 160 
K341A | Bax a 35.89 16.0 


H Housed less fuel tank 
P Pump model 
R Reduction gear 

e 5 Electric Start 

e T Retractable start 

NOTE: A model number without a suffix let- 

ter indicates a basic rope start version. 

The specification number indicates a model 
variation. It indicates a combination of various 
groups used to build the engine. It may have a 
letter preceding it which is sometimes impor- 
tant in determining superseding parts. The 
first two numbers of the specifications number 
is the code designating the engine model; the 
remaining numbers are issued in numerical se- 
quence as each new specification is released, for 
example, 2899, 28100, 28101, etc. The current 
specification number model code is as follows: 

K141-29 

K161-28 

K181-30 

K241-46 

K301-47 

The serial number lists the order in which 
the engine was built. If a change takes place to a 
model or a specification, the serial number is 
used to indicate the points at which the change 
takes place. The first letter or number in the se- 
rial number indicates what year the engine was 
built. The letter prefix to the engine serial num- 
ber was dropped in 1969 and thereafter the pre- 
fix is a number. Engines made in 1969 have ei- 
ther the letter E or the number 1. The code is as 
follows: 


e A — 1965 
e B — 1966- 
e C — 1967 
e D — 1968 
e E — 1969 
First Digit Numbers: 
e 1 — 1969 
e 2 — 1970 


$45 — 1971 
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e 4 — 1972 
e 5 — 1973 
e 6 — 1974 


MAINTENANCE 


Air Cleaners 


A dirty air cleaner can cause rich fuel/air mix- 
ture and consequent poor engine operation and 
sludge deposits. If the filter becomes dirty 
enough, dirt that otherwise would be trapped 
can pass through and may wear the engine's 
moving parts prematurely. It is therefore nec- 
essary that all maintenance work be performed 
precisely as specified. 


DRY AIR CLEANERS 


Clean dry element air cleaners every 50 
hours of operation, or every 6 months (which- 
ever comes first) under good operating condi- 
tions. Service more frequently if the operating 
area is dusty. Remove the element and tap it 
hghtly against a hard surface to remove the 
bulk of the dirt. If dirt will not drop off easily, 
replace the element. Do not use compressed air 
or solvents. Replace the air cleaner every 100- 
200 hours, under good conditions, and more 
frequently if the air is dusty. 

Observe the following precautions: 

1. Handle the element carefully—do not al- 
low the gasket surfaces to become bent or 
twisted. 

2. Make sure gasket surfaces seal against 
back plate and cover. 

3. Tighten wing nut only finger tight —if it is 
too tight, cleaner may not seal properly. 

If the dry type air cleaner is equipped with a 
precleaner, service this unit when cleaning the 
paper element. Servicing consists of cleaning 
the precleaner in soap and water, squeezing the 
excess out, and then allowing it to air dry before 
installation. Do not oil! 


Exploded view of dry type air cleaner with pre- 
cleaner 
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OIL BATH AIR CLEANERS 


This type of unit may be used to replace the 
dry type in applications where very frequent re- 
placement of the element is required. The con- 
version is simple and requires the use of an el- 
bow to fit the oil bath unit onto the engine in a 
vertical position. 

Service the unit every 25 hours of operation 
under good conditions and, under dusty condi- 
tions, as often as every 8 hours of operation. 
Service as follows: 

1. Removecover and lift element out of bowl. 

2. Drain dirty oil from bowl, and then wash 
thoroughly in clean solvent. 

3. Swish the element in the solvent and then 
allow it to drip dry. Do not dry with compressed 
air. Lightly oil the element with engine oil. 

4. Inspect air horn, filter bowl, and cover 
gaskets, and replace as necessary (if grooved or 
cracked). 

9. Install filter bowl gasket on air horn, then 
put the bowl into position. Fill bowl to indicated 
level with engine oil. 

6. Install element, put the cover in position, 
and then install copper gasket (if used) and 
wingnut. Tighten wingnut with fingers only to 
avoid distorting housing. Make sure all joints in 
the unit seal tightly. 


Lubrication 
CRANKCASE 


Oil level must be maintained between F and 
L marks — do not overfill. Check every day and 
add as necessary. On new engines, be especially 
careful to stop engine and check level frequent- 
ly. When checking, make sure regular type dip- 
stick is inserted fully. On screw type dipstick, 
check level with dipstick inserted fully but not 
screwed in. On this type, however, make sure to 
screw dipstick back in tightly when oil level 
check is completed. 

Use SG type oils meeting viscosity specifica- 
tions according to the prevailing temperature 
as shown in the chart below. 

Change initial fill of oil on new engines after 
five hours of operation. Then, change oil every 
25 hours of operation. Change oil when engine 
is hot. Change more frequently in dusty areas. 


Oil Viscosity Chart 


Air Temperature Oil Viscosity Oil Type 

Above 30° F SAE 30 API Service GC" 
30° to 0° F SAE 10W-30 API Service GC" 
Below 0° F SAE 5W-20 API Service GC" 


* SC standard recommendation — CC (MIL-2104B) and 
SD class oils may also be used. 
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If the engine has just been overhauled, it is best 
to fill it initially with a non-detergent oil. Then, 
after 5 hours, refill with SG type oil. 

Oil capacities are: 

e K141, K161, K181 — lat. (0.9L) 

e K241, K301 — 2 qts. (1.9L) 

e On K241A, K301A, install 1 qt. (0.9L), 
then fill to F mark on dipstick. 


REDUCTION GEAR UNITS 


Every 50 hours, remove the oil plug on the 
lower part of the reduction unit cover to check 
level. If oil does not reach the level of the oil 
plug, remove the vented fill plug from the top of 
the cover and refill with engine oi! until level 1s 
correct. This oil need not be changed unless 
unit has been out of service for several months. 
In this situation, remove the drain plug, drain 
oil, then replace plug and fill to proper level as 
described above. 


FUEL RECOMMENDATIONS 


Use either leaded or unleaded regular grade 
fuel of at least 90 octane. Unleaded fuel pro- 
duces fewer combustion chamber deposits, so 
its use 1s preferred. 

Purchase fuel from a reputable dealer, and 
make sure to use only fresh fuel (fuel less than 
30 days old). If the engine is stored, drain the 
fuel system or use a fuel stabilizer that is com- 
patible with the type of fuel tank the engine is 
equipped with. 


Spark Plugs 
SERVICE 


The spark plug should be removed and ser- 
viced every 100 hours of engine operation. The 
plug should have a light coating of light gray 
colored deposits. If deposits are black, fuel/air 
mixture could be too rich due to improper car- 
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buretor adjustment or a dirty air cleaner. If de- 
posits are white, the engine may be overheating 
oraspark plug of too high a heat range could be 
in use. 

Kohler recommends that the plug be replaced 
rather than sandblasted or scraped if there are 
excessive deposits. Torque plugs to 18-22 ft. 
lbs. 


TESTING 


To test a plug for adequate performance, re- 
move it from the engine, attach the ignition 
wire, and then rest the side electrode against 
the cylinder head. Crank the engine vigorously. 
If there is a sharp spark, the plug and ignition 
system are all right, although ignition timing 
should be checked if the engine fires 
irregularly. 


Breaker Points 
INSPECTION 


Remove the breaker cover and inspect the 
points for pitting or buildup of metal on either 
the movable or stationary contact every 100 
hours of operation. Replace the points if they 
are badly burned. If there is a great deal of met- 
al buildup on either contact, the condenser may 
be faulty and should be replaced. 

To replace points, remove the primary wiring 
connector screw and pull off the primary wire. 
Then, remove the contact set mounting screws 
and remove the contact set. Install the new set 
of points in reverse order, leaving upper mount- 
ing screw slightly loose. Then set point gap and 
timing as described below. 


SETTING BREAKER GAP AND TIMING 


1. Remove the breaker cover and disconnect 
the spark plug lead. Rotate the engine in direc- 


MOVABLE 
CONTACT 


STATIONARY 
CONTACT 


Adjusting breaker gap 
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TIMING CHANGING 
SIGHT HOLE POINT GAP 
(ON BEARING 


PLATE OR 
BLOWER HOUSING) 


TIMING 
LIGHT 


Adjusting timing 


tion of normal rotation until the points reach 
the maximum opening. 

2. Using a clean, flat feeler gauge of 0.020 in. 
(0.50mm) size, check the gap between the 
points. Gauge should just slide between the 
contacts without opening them when flat be- 
tween them. If the gap is incorrect, loosen the 
upper mounting screw (if necessary), and shift 
the breaker base with the blade of the screw- 
driver until gap is correct. 

3. There is a timing sight hole in either the 
bearing plate or the blower housing. If there is a 
snap button in the hole, pry it out with a 
screwdriver. 

4, While observing the sight hole, turn the 
engine slowly in normal direction of rotation. 
When the S or SP mark (engines with Auto- 
matic Compression Release) or the T mark on 
engines without ACR, appears in the hole, the 
points should just be beginning to open. If tim- 
ing is incorrect, breaker gap will have to be re- 
set slightly — 0.018-0.022 in. (0.46-0.56mm). 


If the points are not yet opening when the tim- 
ing mark is centered in the hole, make the point 
gap wider. If points open too early, narrow it. 
Recheck the setting after tightening the upper 
breaker mounting screw by turning the engine 
in normal direction of rotation past the firing 
point and checking that the points open at Just 
the right time. 
NOTE: This procedure may be performed 
with the engine running at 1200-1800 rpm if 
a timing light is available. Connect the tim- 
ing light according to manufacturer’s in- 
structions. You may have to chalk the timing 
mark to see it adequately. 


TRIGGER AIR GAP 


Trigger air gap is set within the range 0.005- 
0.010 in. (0.127-0.254mm). As long as the gap 
falls within this range, the ignition system 
should perform adequately. Optimum ignition 
performance during cold weather starting is 
provided if the gap is adjusted to 0.005 in. 


Tune-Up Specifications 


Piug Breaker Trigger Normal Retard 
Gap Point Gap Air Gap Timing Timing 
Model (In.) (in.) (in.) (deg) (deg) 
K141 (small bore) .025@ .020 .005-.010 20 3B 
K141 (large bore) 05% —— 020 .005-.010 20 = 
K161 (small bore) mm 02 005 -.010 20 3B 
K161 (large bore) 09560 £02 ` .005-.010 20 " 
Kin ` | (02550 om 005-.010 20 3B 
K241 | | 0250 020 - .005-.010 20 3A 
kän | | 0256 | 020 005 -.010 20 3A 
K321 | 02550 0200 005-000 wm = 
K34^ | 2G 020 005-.010 20 E 
B— Before 
A— After 


@ Shielded plug gap—.020 in. 
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Spark Plug Specifications 
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Engine Plug =. Plug Standard Plugs Resistor Plugs 

Model Size Size Reach Solid Post Knuried Nut Non-Shlelded Shielded 

K141 14mm 13/16” Ze J-8 270321-S J-8 220040-S XJ-8 232604-S XEJ-8 220258-S 
K161 14 mm 13/16" 3/g” J-8 270321-S J-8 220040- S XJ-8 232604-S XEJ-8 220258-S 
K181 14 mm od 18 J-8 270321-S J-8 220040-S XJ-8 232604-S XEJ-8 220258-S 
K241 14mm "eg" The” H-10 235040-S Not Available XH-10 235041-S XEH-10 235259-S 
K301 14 mm 13/16" The” H-10 235040-S Not Available XH-10 235041-S XEH-10 235259-S 
K321 14 mm 13/16" "hg" H-10 235040-S | Not Available XH-10 235041-S XEH-10 235259-S 
K341 14mm "eg" "he" H-10 235040-S Not Available XH-10 235041-S XEH-10 235259-S 


Gap Setting — Gasoline .025" (Shielded .020") Tightening Torque —All plugs 18 to 22 foot Ibs. 
(Champion plugs listed— use Champion or equivalent plugs.) 


(0.127mm). If you wish to adjust this or to en- 
sure that the gap falls within the proper range, 
rotate the flywheel until the flywheel projection 
is lined up with the trigger assembly. Then, 
loosen the trigger bracket capscrews and slide 
the trigger back and forth to get the proper gap, 
as measured with a flat feeler gauge. Then, re- 
tighten capscrews. 


IGNITION COILS 


Coils do not require regular service, except to 
make sure they are kept clean, that the connec- 
tions are tight, and that rubber insulators are 
in good condition (replace if cracked). If you 
suspect poor performance of a breakerless type 
ignition system and trigger air gap is correct, 
check resistance with an ohmmeter. To do this, 
disconnect the high tension lead at the coil and 
connect the meter between coil terminal and 
coil mounting bracket. If resistance is not about 
11,500 ohms, replace the coil. Also, check the 
reading with the meter lead going to the coil 
terminal pulled off and connected to the spark 
plug connector of the high tension lead. If there 
is continuity here, replace the coil. 


PERMANENT MAGNETS 


These may be checked for magnet strength 
by holding a screwdriver (non-magnetic) blade 
within one inch of the magnet. If the magnetic 
field is good, the blade will be attracted to the 
magnet. Otherwise, replace it. 


Mixture Adjustments 


NOTE: Before making any adjustments, be 
sure that the carburetor air cleaner is not 
clogged. A clogged air cleaner will cause an 
over-rich mixture, black exhaust smoke, and 
may lead you to believe that the carburetor is 
out of adjustment when, in reality, it is not. 
The carburetor is set at the factory and rarely 
needs adjustment unless, of course, it has 
been disassembled or rebuilt. 


1. With the engine stopped, turn the main 
and idle fuel adjusting screws all the way in un- 
til they bottom lightly. Do not force the screws 
or you will damage the needles. 

2. For a preliminary setting, turn the main 
fuel screw out 2 full turns and the idle screw 
out 11⁄4 turns. 

3. Start the engine and allow it to reach oper- 
ating temperatures; then operate the engine at 
full throttle and under a load, if possible. 

4. For final adjustment, turn the main fuel 


MAIN FUEL 


MIXTURE 
V 


IDLE SPEED 
ADJUSTMENT 


(TT 


IDLE FUEL 
ADJUSTMENT 


Adjustment screws on the side draft carburetor 


. IDLE 
/ FUEL 


Adjustment screws on the updraft carburetor 
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adjustment screw in until the engine slows 
down (lean mixture), then out until it slows 
down again (rich mixture). Note the positions 
of the screw at both settings, then set it about 
halfway between the two positions. 

5. Set the idle mixture adjustment screw in 
the same manner. The idle speed (no-load) on 
most engines is 1200 rpm; however, on engines 
with a parasitic load (hydrastatic drives) the en- 
gine idle speed may have to be increased to as 
much as 1700 rpm for best no-load idle. 


Governor Adjustment 


All Kohler engines use mechanical, camshaft 
driven governors. 


INITIAL ADJUSTMENT 


1. Loosen, but do not remove, the nut that 
holds the governor arm to the governor cross 
shaft. 

2. Grasp the end of the cross shaft with a 
pair of pliers and turn it in counterclockwise as 
far as it will go. The tab on the cross shaft will 
stop against the rod on the governor gear 
assembly. 

3. Pull the governor arm away from the car- 
buretor, then retighten the nut which holds the 


vd GOVERNOR ARM 


CROSS-SHAFT 


NUT 


Initial adjustment of the governor installed on the 
K91, K141, K161, and the K181 engines 
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governor arm to the shaft. With updraft carbu- 
retors, lift the arm as far as possible, then re- 
tighten the arm nut. 


FINAL ADJUSTMENT 
K141—K181 


After making the initial adjustment and con- 
necting the throttle wire on the variable speed 
applications, start the engine and check the 
maximum operating speed with a tachometer. 

If adjustment is necessary: 

1. Loosen the bushing nut slightly. 

2. Move the throttle bracket in a counter- 
clockwise direction to increase speed, or in a 
clockwise direction to decrease engine speed. 
Maximum speed for the K141 and K181 is 3600 
rpm. 

9. With the speed set to the proper range, 
tighten the bushing nut to lock the throttle 
bracket in position. 


K241 


Engine must be adjusted to 3600 rpm. 

1. Start the engine and measure the speed 
with a tachometer. 

2. Ifthe speed is incorrect, adjust as follows: 

a. Constant Speed Governor — Tighten the 
governor adjusting screw to increase speed, 
or loosen to decrease speed until the correct 
speed is attained. 

b. Variable Speed Governor — Loosen the 
capscrew, move the high speed stop bracket 
until the correct speed is attained, and then 
retighten the capscrew. 

Ifthe governor is too sensitive (causing hunt- 
ing or surging), or not sensitive enough (caus- 
ing too great a drop in speed when load is ap- 
plied), the governor sensitivity should be ad- 
justed. Make the governor more sensitive by 
moving the spring to holes further apart. Make 
it less sensitive by moving it to holes that are 
closer together. Standard setting is the third 
hole from the bottom on the governor arm and 
second hole from the top on the speed control 
bracket. 


Choke Adjustment 
THERMOSTATIC TYPE 


If the engine does not start when cranked, 
continue cranking and move the choke lever 
first to one side and then to the other to deter- 
mine whether the setting 1s too lean or too rich. 
Once the direction in which lever must be 
moved has been determined, loosen the adjust- 
ing screw on the choke body. Then, move the 
bracket downward to increase choking or up- 
ward to decrease it. Then, tighten the 
lockscrew. Try starting it again and readjust as 
necessary. 
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CHOKE LEVER ARM 


DRILL ( 089”) 
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N MOVE ARM UP TO INCREASE CHOKE — 


MOVE DOWNWARD TO DECREASE CHOKE 


NOTCH IN BASE OF CHOKE 


Adjusting electric-thermostatic choke 


ELECTRIC-THERMOSTATIC TYPE 


Remove the air cleaner from the carburetor 
and check the position of the choke plate. The 
choke should be fully closed when engine is at 
outside temperature and the temperature is 
very low. In milder temperatures, slightly less 
closure is required. 

If adjustment is required, move the choke 
arm until the hole in the brass shaft lines up 
with the slot in the bearings. Insert a #43 
(0.089 in.) drill through the shaft and push it 
downward so it engages the notch in the base of 
the choke unit. Then, loosen the clamp bolt on 
the choke lever and push the arm upward to 
move the choke plate toward the closed posi- 
tion. When the desired position is obtained, 
tighten the clamp bolt. Then, remove the drill. 

Remount the air cleaner, and then check for 
any binding in the choke linkage. Correct as 
necessary. Finally, run the engine until hot, 
and make sure the choke opens fully. If not, re- 
adjust it toward the open position as necessary. 


Valve Adjustment 


On K241 and K301 engines, adjustable valve 
tappets are provided. With the engine cold, turn 
crankshaft until it reaches Top Dead Center 
timing mark. If valves are shghtly open, turn 
the crankshaft another turn until valves are 
closed and engine is again at Top Center. Check 
valve clearances with a flat feeler gauge. Note 
that exhaust and intake clearances are differ- 
ent, and make sure you re using the right gauge 
for each valve. If the valve clearance is correct, a 
gauge can Just be inserted between tappet and 
valve stem. A slight pull is required to bring it 
back out. If clearance 1s incorrect, loosen the 
locking nut and turn the adjusting nut in or out 
to get the proper clearance. Hold the adjusting 


nut while tightening the locknut and recheck 
clearance. 


Compression Check 


Compression is checked by removing the 
spark plug lead and spinning the flywheel for- 
ward against compression. If the piston does 
not bounce backward with considerable force, 
checking with a gauge may be necessary. On 
Automatic Compression Release engines, ro- 
tate the flywheel backward against power 
stroke-if little resistance is felt, check compres- 
sion with a gauge. 

The compression gauge check requires rapid 
motoring (spinning) of the crankshaft, at about 
1000 rpm. Install the gauge in the spark plug 
hole and motor the engine. Gauge should read 
110-120 psi. If reading is less than 100 psi, the 
engine requires major repair to piston rings or 
valves. 


FUEL SYSTEM 


Carburetor 


If a carburetor will not respond to mixture 
screw adjustments, then you can assume that 
there are dirt, gum, or varnish deposits in the 
carburetor or worn/damaged parts. To remedy 
these problems, the carburetor will have to be 
completely disassembled, cleaned, and worn 
parts replaced and reassembled. 

Parts should be cleaned with solvent to re- 
move all deposits. Replace worn parts and use 
all new gaskets. Carburetor rebuilding kits are 
available. 
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REBUILDING 
Side Draft Carburetors 


1. Remove the carburetor from the engine. 

2. Remove the bow] nut, gasket, and bowl. If 
the carburetor has a bowl drain, remove the 
drain spring, spacer and plug, and gasket from 
inside the bowl. 

3. Remove the float pin, float, needle, and 
needle seat. Check the float for dents, leaks, 
and wear on the float lip or in the float pin 
holes. 

4. Remove the bowl ring gasket. 

5. Remove the idle fuel adjusting needle, 
main fuel adjusting needle, and springs. 

6. Do not remove the choke and throttle 
plates or shafts. If these parts are worn, replace 
the entire carburetor assembly. 

To assemble: 

1. Install the needle seat, needle, float, and 
float pin. 

2. Set the float level. With the carburetor 
casting inverted and the float resting against 
the needle in its seat, there should be 11⁄44 + Yo 
in. (4.4mm + 0.8mm) clearance between the 
machined surface of the casting and the free 
end of the float. 

3. Adjust the float level by bending the lip of 
the float with a small screwdriver. 

4. Install the new bowl ring gasket, new bowl 
nut gasket, and bowl nut. Tighten the nut 
securely. 

5. Install the main fuel adjustment needle. 
Turn it in until the needle seats in the nozzle 
and then back out two turns. 

6. Install the idle fuel adjustment needle. 


MAIN FUEL Y 
ADJUSTING g IDLE FUEL 
NEEDLE ADJUSTING 


Ba z NEEDLE 
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Back it out about 1!1⁄4 turns after seating it 
lightly against the jet. 
7. Install the carburetor on the engine. 


Updraft Carburetors 


1. Remove the carburetor from the engine. 

2. Remove the bowl cover and the gasket. 

3. Remove the float pin, float, needle and 
needle seat. Check the float pin for wear. 

4. Remove the idle fuel adjustment needle, 
main fuel adjustment needle, and the springs. 
Do not remove the choke plate or the shaft un- 
less the replacement of these parts is necessary. 
To assemble: 

1. Install the throttle shaft and plate. The 
elongated side of the valve must be toward the 
top. 

2. Install the needle seat. A Die in. socket 
should be used. Do not over-tighten. 

3. Install the needle, float, and float pins. 

4. Set the float level. With the bowl cover 
casting inverted and the float resting lightly 
against the needle in its seat, there should be 
gin. = Yo in. (11mm + 0.8mm). clearance 
between the machined surface casting and the 
free end of the float. 

9. Adjust the float level by bending the lip of 
the float with a small screwdriver. 

6. Install the new carburetor bowl gasket, 
bowl cover, and bowl cover screws. Tighten the 
screws securely. 

7. Install the main fuel adjustment needle. 
Turn it in until the screw seats in the nozzle 
and then back it out 2 turns. 

8. Install the idle fuel adjustment needle. 
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Exploded view of the sidedraft carburetor. Inset shows float adjustment procedure 
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Exploded view of the updraft carburetor 


Back it out about 1%, turns after seating the 
screw lightly against the jet. Install the idle 
speed screw and spring. Adjust the idle to the 
desired speed with the engine running. 

9. Install the carburetor on the engine. 


Fuel Pump 


Fuel pumps used on single cylinder Kohler 
engines are either the mechanical or vacuum 
actuated type. The mechanical type is operated 
by an eccentric on the camshaft and the vacu- 
um type is operated by the pulsating negative 
pressures in the crankcase. The K91 vacuum 
type pump is not serviceable and must be re- 
placed when faulty. The mechanical pump is 
serviceable and rebuilding kits are available. 

1. Disconnect fuel lines, remove mounting 
screws, and pull the pump off the engine. 

2. Filea mark across some point at the union 
of pump body and cover. Remove the screws 
and remove the cover. 

3. Turn the cover upside down and remove 
the valve plate screw and washer. Remove the 
valve retainer, valves, valve springs, and valve 
gasket, after noting the position of each part. 
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Exploded view of the fuel pump 
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Discard the valve springs, valves and valve re- 
tainer gasket. 

4. Clean the fuel head with solvent and a soft 
wire brush. Hold the pump cover with the dia- 
phragm surface upward; position a new gasket 
into the cavity. Put the valve spring and valves 
into position in the cavity and reassemble the 
valve retainer. Lock the retainer into position 
by installing the fuel pump valve retainer 
screw. 

5. Rebuild the lower diaphragm section. 

6. Hold the mounting bracket and press 
down on the diaphragm to compress the spring 
underneath. Turn the bracket 90 degrees to un- 
hook the diaphragm and remove it. 

7. Clean the mounting bracket with solvent 
and a wire brush. 

8. Stand a new diaphragm spring in the cast- 
ing, put the diaphragm into position, and push 
downward to compress the spring. Turn the di- 
aphragm 90 degrees to reconnect it. 

9. Position the pump cover on top of the 
mounting bracket with the indicating marks 
lined up. Install the screws loosely on mechani- 
cal pumps; on vacuum pumps, tighten the 
screws. 

10. Holding only the mounting bracket, push 
the pump lever to the limit of its travel, hold it 
there, and then tighten the four screws. 

11. Remount the fuel pump on the engine 
with a new gasket, tighten the mounting bolts, 
and reconnect the fuel lines. 


ENGINE OVERHAUL 


Disassembly 


The following procedure is designed to be a 
general guide rather than a specific and all in- 
clusive disassembly procedure. The sequence 
may have to be varied slightly to allow for the 
removal of special equipment or accessory 
items such as motor/generators, starters, in- 
strument panels, etc. 

1. Disconnect the high tension spark plug 
lead and remove the spark plug. 

2. Close the valve on the fuel sediment bowl 
and remove the fuel line at the carburetor. 

3. Remove the air cleaner from the carbure- 
tor intake. 

4. Remove the carburetor. 

5. Remove the fuel tank. The sediment bowl 
and brackets remain attached to the fuel tank. 

6. Remove the blower housing, cylinder baf- 
fle, and head baffle. 

7. Remove the rotating screen and the start- 
er pulley. 

8. The flywheel is mounted on the tapered 
portion of the crankcase and is removed with 


the help of a puller. Do not strike the flywheel 
with any type of hammer. 

9. Remove the breaker point cover, breaker 
point lead, breaker assembly, and the pushrod 
that operates the points. 

10. Remove the magneto assembly. 

11. Remove the valve cover and breather 
assembly. 

12. Remove the cylinder head. 

13. Raise the valve springs with a valve spring 
compressor and remove the valve spring keep- 
ers from the valve stems. Remove the valve 
spring retainers, springs, and valves. 

14. Remove the oil pan base and unscrew the 
connecting rod can screws. Remove the con- 
necting rod cap and piston assembly from the 
cylinder block. 

NOTE: It will probably be necessary to use a 

ridge reamer on the cylinder walls before re- 

moving the piston assembly, to avoid break- 
ing the piston rings. 

15. Remove the crankshaft, oil seals and, if 
necessary, the anti-friction bearings. 

NOTE: It may be necessary to press the 

crankshaft out of the cylinder block. The bear- 

ing plate should be removed first, if this is the 
case. 

16. Turn the cylinder block upside down and 
drive the camshaft pin out from the power take- 
off side of the engine with a small punch. The 
pin will slide out easily once it is driven free of 
the cylinder block. 

17. Remove the camshaft and the valve 
tappets. 

18. Loosen and remove the governor arm 
from the governor shaft. 

19. Unscrew the governor bushing nut and 
remove the governor shaft from the inside of 
the cylinder block. 

20. Loosen, but do not remove, the screw lo- 
cated at the lower right of the governor bushing 
nut until the governor gear is free to slide off of 
the stub shaft. 


CYLINDER BLOCK SERVICE 


Make sure that all surfaces are free of gasket 
fragments and sealer materials. The crankshaft 
bearings are not to be removed unless replace- 
ment is necessary. One bearing is pressed into 
the cylinder block and the other is located in the 
bearing plate. If there is no evidence of scoring 
or grooving and the bearings turn easily and 
quietly it is not necessary to replace them. 

The cylinder bore must not be worn, tapered, 
of put-of-round more than 0.005 re, 
(0.127mm). Check at two locations 90 degrees 
apart and compare with specifications. If it is, 
the cylinder must be rebored. If the cylinder is 
very badly scored or damaged it may have to be 
replaced, since the cylinder can only be rebored 
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to either 0.010 in. (0.254mm) or 0.020 in. 
(0.600mm) and 0.030 in. (0.762mm) maximum. 
Select the nearest suitable oversize and bore it 
to that dimension. On the other hand, if the cyl- 
inder bore is only slightly damaged, only a light 
deglazing may be necessary. 


HONING THE CYLINDER BORE 


1. The hone must be centered in relation to 
the crankshaft crossbore. It is best to use a low 
speed drill press. Lubricate the hone with kero- 
sene and lower it into the bore. Adjust the 
stones so they contact the cylinder walls. 

2. Position the lower edge of the stones even 
with the lower edge of the bore, hone at about 
600 rpm. Move the hone up and down continu- 
ously. Check bore size frequently. 

3. When the bore reaches a dimension 
0.0025 in. (0.0635mm) smaller than desired 
size, replace the coarse stones with burnishing 
stones. Use burnishing stones until the dimen- 
sion is within 0.0005 in. (0.0127mm) of desired 
size. 

4. Use finishing stones and polish the bore to 
final size, moving the stones up and down to get 
a 60 degree cross-hatch pattern. Wash the cyl- 
inder wall thoroughly with soap and water, dry, 
and apply a light coating of oil. 


CRANKSHAFT SERVICE 


Inspect the keyway and the gears that drive 
the camshaft. If the keyways are badly worn or 
chipped, the crankshaft should be replaced. If 
the cam gear teeth are excessively worn or if 
any are broken, the crankshaft must be 
replaced. 

Check the crankpin for score marks or metal 
pickup. Slight score marks can be removed with 
a crocus cloth soaked in oil. If the crankpin is 
worn more than 0.002 in. (0.05mm), the crank- 
shaft is to be either replaced or the crankpin re- 
ground to 0.010 in. (0.254mm) undersize. If the 
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crankpin is reground to 0.010 in. (0.254mm) 
undersize, a 0.010 in. (0.254mm) undersize 
connecting rod must be used to achieve proper 
running clearance. 


CONNECTING ROD SERVICE 


Check the bearing area for wear, score 
marks, and excessive running and side clear- 
ance. Replace the rod and cap if they are worn 
beyond the limits allowed. 


PISTON AND RINGS SERVICE 
Production and Service Type 


Rings are available in the standard size as 
well as 0.010 in. (0.254mm), 0.020 in. 
(0.500mm), and 0.030 in. (0.762mm) oversize 
sets. 

NOTE: Never reuse old rings. 

The standard size rings are to be used when 
the cylinder is not worn or out-of-round. Over- 
size rings are only to be used when the cylinder 
has been rebored to the corresponding oversize. 
Service type rings are used only when the cylin- 
der is worn but within the wear and out-of- 
round limitations; wear limit is 0.005 in. 
(0.127mm) oversize and out-of-round limit is 
0.004 in. (0.10mm). 

NOTE: Never reuse old rings. 

The standard size rings are to be used when 
the cylinder is not worn or out-of-round. Over- 
size rings are only to be used when the cylinder 
has been rebored to the corresponding oversize. 
Service type rings are used only when the cylin- 
der is worn but within the wear and out-of- 
round limitations; wear limit is 0.005 in. 
(0.127mm) oversize and out-of-round limit is 
0.004 in. (0.10mm). 

The old piston may be reused if the block does 
not need reboring and the piston is within wear 
limits. Never reuse old rings. After removing 
old rings, thoroughly remove deposits from ring 


CROSS-HATCH PATTERN 
AFTER HONING 


Left side—measuring the cylinder bore. Right side—honing must produce a cross-hatch pattern as 


shown 
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grooves. New rings must each be positioned in 
its running area of the cylinder bore for an end 
clearance check, and each must meet 
specifications. 

The cylinder must be deglazed before replac- 
ing the rings. If chrome plated rings are used, 
the chrome plated ring must be installed in the 
top groove. Make sure that the ring grooves are 
free from all carbon deposits. Use a ring expan- 
der to install the rings. Then check side 
clearance. 


PISTON AND ROD SERVICE 


Normally very little wear will take place at 
the piston boss and piston pin. If the original 
piston and connecting rod can be used after re- 
building, the piston pin may also be used. How- 
ever if a new piston or connecting rod or both 
have to be used, a new piston pin must also be 
installed. Lubricate the pin before installing it 
with a loose to light interference fit. Use new 
piston pin retainers whether or not the pin is 
new. Make sure they’re properly engaged. 


VALVES AND VALVE MECHANISM SERVICE 


Inspect the valve mechanism, valves, and 
valve seats or inserts for evidence of wear, deep 
pitting, cracks or distortion. Check the clear- 
ance between the valve stems and the valve 
guides. 

Valve guides must be replaced if they are 
worn beyond the limit allowed. K91 model en- 
gines do not use valve guides. To remove valve 
guides, press the guide down into the valve 
chamber and carefully break off the protruding 
end until the guide is completely removed. Be 
careful not to damage the block when removing 


the old guides. Use an arbor press to install the 
new guides. Press the new guides to the depth 
specified, then use a valve guide reamer to gain 
the proper inside diameter. 

Make sure that replacement valves are the 
correct type (special hard faced valves are need- 
ed in some cases). Exhaust valves are always 
hard faced. 

Intake valve seats are usually machined into 
the block, although inserts are used in some en- 
gines. Exhaust valve seats are made of special 
hardened material. The seating surfaces should 
be held as close to 1⁄9 in. (0.8mm) in width as 
possible. Seats more than Ae in. (1.6mm) wide 
must be reground with 45 degree and 15 degree 
cutters to obtain the proper width. Reground or 
new valves and seats must be lapped in for a 
proper fit. 

After resurfacing valves and seats and lap- 
ping them in, check the valve clearance. Hold 
the valve down on its seat and rotate the cam- 
shaft until it has no effect on the tappet, then 
check the clearance between the end of the 
valve stem and the tappet. If the clearance is 
not sufficient (it will always be less after grind- 
ing), it will be necessary to grind off the end of 
the valve stem until the correct clearance is ob- 
tained. This is necessary on all engines except 
the K141 and K301 engines which all have ad- 
justable tappets. 


CYLINDER HEAD SERVICE 


Remove all carbon deposits and check for pit- 
ting from hot spots. Replace the head if metal 
has been burned away because of head gasket 
leakage. Check the cylinder head for flatness. If 
the head is slightly warped, it can be resurfaced 
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by rubbing it on a piece of sandpaper placed on 
a flat surface. Be careful not to nick or scratch 
the head when removing carbon deposits. 


DYNAMIC BALANCE SYSTEM SERVICE 


The dynamic balance system consists of two 
balance gears which run on needle bearings. 
The gears are assembled on two stub shafts 
that are pressed into special bosses in the 
crankcase. Snap-rings hold the gears and spac- 
er washers are used to control end-play. 'The 
gears are driven off of the crankgear. The dy- 
namic balance system is found on special ver- 
sions of K241 and K301 models. 

If the stub shaft is worn or damaged, press 
the old shaft out. The new shafts must be 
pressed in a specified distance which depends 
upon the distance between the stub shaft boss 
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and main bearing boss. Measure the distance 
the stub shaft boss protrudes above the main 
bearing boss and then press the shaft in for a 
protrusion of the shaft end beyond stub shaft 
boss as specified. If stub shaft boss protrudes 
about "4g in. (11mm) beyond main bearing 
boss, press the shaft in until it is 0.735 in. 
(18. 7mm) above stub shaft boss. If protrusion is 
about ie? in. (1.6mm), press the stub shaft in 
until it is 1.110 in. (28mm) above the stub shaft 
boss, and then use a % in. (9.5mm) spacer. 

When installing the balance gears, slip one 
0.010 in. (0.254mm) spacer onto the stub shaft, 
then install the gear/bearing assembly onto the 
stub shaft with the timing marks facing out. 
Proper end-play of 0.002-0.010 in. (0.05- 
0.25mm) is attained with one 0.005 in. 
(0.127mm) spacer, one 0.010 in. (0.254mm) 
spacer, and one 0.020 in. (0.50mm) spacer 
which are all installed on the snap-ring retainer 
end of the shaft. Install the thickest spacer next 
to the retainer. Check the end-play and adjust it 
by adding or subtracting 0.005 in. (0.127mm) 
spacers. 

To time the balance gears, first press the 
crankshaft into the block and align the primary 
timing mark on the top of the balance gear with 
the standard timing mark next to the 
crankgear. Press the shaft in until the 
crankgear is engaged Lie in. (1.6mm) into the 
top gear (narrow side). Rotate the crankshaft to 
align the timing marks on the crankgear and 
cam gear. Press the crankshaft the remainder 
of the way into the block. 

Rotate the crankshaft until it is about 15 de- 
grees past BDC and slip one 0.010 in. (0.25mm) 
spacer over the stub shaft before installing the 
bottom gear/bearing assembly. 

Align the secondary timing mark on this gear 
with the secondary timing mark on the coun- 
terweight of the crankshaft and then install the 
gear on the shaft. The secondary timing mark 
will also be aligned with the standard timing 
mark on the crankshaft after installation. Use 
one 0.005 in. (0.127mm) spacer and one 0.020 
in. (0.50mm) spacer (with larger spacer next to 
retainer) to get proper end play of 0.002-0.010 
in. (0.05-0.25mm). Install the snap-ring retain- 
er, then check and adjust the endplay. 


Engine Assembly 


REAR MAIN BEARING 


Install the rear main bearing by pressing it 
into the cylinder block with the shielded side to- 
ward the inside of the block. If it does not have a 
shielded side, then either side may face inside. 


GOVERNOR SHAFT 
1. Place the cylinder block on its side and 


slide the governor shaft into place from the in- 
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side of the block. Place the speed control disc on 
the governor bushing nut and thread the nut 
into the block, clamping the throttle bracket 
Into place. 

2. There should be a slight end-play in the 
governor shaft and that can be adjusted by 
moving the needle bearing in the block. 

3. Place a space washer on the stub shaft and 
slide the governor gear assembly into place. 

4. Tighten the holding screw from outside 
the cylinder block. 

5. Rotate the governor gear assembly to be 
sure that the holding screw does not contact the 
weight section of the gear. 


CAMSHAFT 


1. Turn the cylinder block upside down. 

2. The tappets must be installed before the 
camshaft is installed. Lubricate and install the 
tappets into the valve guides. 

3. Position the camshaft inside the block. 

NOTE: Align the marks on the camshaft and 

the automatic spark advance, if so equipped. 

4, Lubricate the rod and insert it into the 
bearing plate side of the block. Install one 0.005 
in. (0.127mm) washer between the end of the 
camshaft and the block. Push the rod through 
the camshaft and tap it lightly until the rod just 
starts to enter the bore at the PTO end of the 
block. Check the endplay and adjust it with ad- 
ditional washers if necessary. Press the rod into 
its final position. 

5. The fit at the bearing plate for the cam- 
shaft rod is a light to loose fit to allow oil that 
might leak past to drain back into the block. 


Installing the camshaft 


CRANKSHAFT 


1. Place the block on the base of an arbor 
press and carefully insert the tapered end of the 
crankshaft through the inner race of the anti- 
friction bearing, or sleeve bearing on the K141. 

2. Turn the crankshaft and camshaft until 
the timing mark in the shoulder of the crank- 
shaft lines up with the mark on the cam gear. 

3. When the marks are aligned, press the 
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Timing marks for the automatic spark advance 


crankshaft into the bearing, making sure that 
the gears mesh as it is being pressed in. Re- 
check the alignment of the timing marks on the 
crankshaft and the camshaft. 

4. The end-play of the crankshaft is con- 
trolled by the application of various thickness 
gaskets between the bearing plate and the 
block. Normal end-play is achieved by installing 
0.020 in. (0.50mm) and 0.010 in. (0.25mm) gas- 
kets, with the thicker gaskets on the inside. 


BEARING PLATE 


1. Press the front main bearing into the 
bearing plate. Make sure that the bearing is 
straight. 

2. Press the bearing plate onto the crank- 
shaft and into position on the block. Install the 
cap screws and secure the plate to the block. 
Draw up evenly on the screws. 

3. Measure the crankshaft end-play, which is 
very critical on gear reduction engines. 


PISTON AND ROD ASSEMBLY 


1. Lubricate the pin and assemble it to the 
connecting rod and piston. Install the wrist pin 
retaining ring. Use new retaining rings. 

2. Lubricate the entire assembly, stagger the 


Alignment of the timing marks for the crankshaft 
and the camshaft 
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ring gaps and, using a ring compressor, slide 
the piston and rod assembly into the cylinder 
bore with the connecting rod marks on the fly- 
wheel side of the engine. 

3. Place the block on its end and oil the con- 
necting rod end and the crankpin. 

4, Attach the rod cap, lock or lock washers, 
and the cap screws. Tighten the screws to the 
correct torque. 

NOTE: Align the marks on the cap and the 

connecting rod. 

5. Bend the lock tabs to lock the screws. 


CRANKSHAFT OIL SEALS 


Apply a coat of grease to the lip and guide the 
oil seals onto the crankshaft. Make sure no for- 
eign material gets onto the knife edges of seal, 
and make sure the seal does not bend. Place the 
block on its side and drive the seals squarely 
into the bearing plate and block. 


OIL PAN BASE 


Using a new gasket on the base, install pilot 
studs to align the cylinder block, gasket, and 
base. Tighten the four attaching screws to the 
correct torque. 


VALVES 


1. See the engine rebuilding section of the 
“Clinton” chapter for details concerning instal- 
lation of the seats and guides. Clean the valves, 
seats, and parts thoroughly. Grind and lap-in 
the valves and seats for proper seating. Valve 
seat width must be 1⁄ə—1⁄ g in. (0.8-1.6mm). Af- 
ter grinding and lapping, slide the valves into 
position and check the clearance between stem 
and tappet. If the clearance is too small, grind 
the stem ends square and remove all burrs. On 
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engines with adjustable valves, make the ad- 
justment at this time. 

2. Place the valve springs, retainers, and ro- 
tators under the valve guides. Lubricate the 
valve stems, and then install the valves down 
through the guides, compress the springs, and 
place the locking keys or pins in the grooves of 
the valve stems. 


CYLINDER HEAD 


1. Use a new cylinder head gasket. 

2. Lubricate and tighten the head bolts even- 
ly, and in sequence, to the proper torque. 

3. Install the spark plug. 


BREATHER ASSEMBLY 


Assemble the breather assembly, making 
sure that all parts are clean and the cover is se- 
curely tightened to prevent oil leakage. 


MAGNETO 


On flywheel magneto systems, the coil-core 
assembly is secured onto the bearing plate. On 
magneto-alternator systems, the coil is part of 
the stator assembly, which is secured to the 
bearing plate. On rotor type magneto systems, 
the rotor has a keyway and is press fitted onto 
the crankshaft. The magnet rotor is marked 
“engine-side”” for proper assembly. Run all 
leads through the hole provided at the 11 
o'clock position on the bearing plate. 


FLYWHEEL 


1. Place the washer in place on the crank- 
shaft and place the flywheel in position. Install 
the key. 

2. Install the starter pulley, lock washer, and 
retaining nut. Tighten the retaining nut to the 
specified torque. 


BREAKER POINTS 


1. Install the pushrod. 

2. Position the breaker points and fasten 
them with the two screws. 

3. Place the cover gasket into position and 
attach the magneto lead. 

4. Set the gap and install the cover. 


CARBURETOR 


Insert a new gasket and assemble the carbu- 
retor to the intake port with the two attaching 
Screws. 


GOVERNOR ARM AND LINKAGE 


1. Insert the carburetor linkage in the throt- 
tle arm. 

2. Connect the governor arm to the carbure- 
tor linkage and slide the governor arm into the 
governor shaft. 
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3. Position the governor spring in the speed 
control disc on the K141, K161, and K181. 

4. Before tightening the clamp bolt, turn the 
shaft counterclockwise with pliers as far as it 
will go; pull the arm as far as it will go to the left 
(away from the carburetor), tighten the nut, 
and check for freedom of movement. Adjust the 
governor. 


BLOWER HOUSING AND FUEL TANK 


Install the head baffle, cylinder baffle, and 
the blower housing, in that order. The smaller 


cap screws are used on the bottom of the crank- 
case. Install the fuel tank and connect the fuel 
line. 


RUN-IN PROCEDURE 


1. Fill the crankcase with a non-detergent oil 
and run it under load for 5 hours to break it in. 

2. Drain oil and refill crankcase with the rec- 
ommended detergent type oil. Non-detergent 
oil must not be used except for break-in. 


Valve Specifications 


Model K141, K161, K181 


Dimension Intake 
A Seat Angle 89° 
B Seat Width .037/.045 
C Insert OD ege 
D Guide Depth 1.312 
E Guide ID .312/.313 
F Valve Head Diameter 13/8 
G Valve Face Angle 45° 


H Valve Stem Diameter .3105/.3110 


K241, K301, K321, K341 


Exhaust Intake Exhaust 
89° 89° 89° 
.037/.045 .037/.045 .037/.045 
1.2535/1.2545 — 1.2535/1.2545 
1.312 1.586 1.497 
.312/.313 .312/.313 .312/.313 

1/8 1.370/1.380 1.120/1.130* 
45° 45° 45° 
.3090/.3095 .3105/.3110 .3084/.3091 


* 2.125" on all K341 and K321 engines with spec suffix “D” and later. 
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Kohler K-Series Engines 
1984-92 
2 through 12 Hp 


AIR CLEANER AND AIR INTAKE 
SYSTEM 


K series engines are equipped with a high- 
density paper air cleaner element. Engines of 
some specifications are also equipped with an 
oiled foam precleaner that surrounds the paper 
element. 


AIR CLEANER DISASSEMBLY 


1. Remove the wing nut and air cleaner 
cover. 

2. Remove the precleaner (if so equipped), 
paper element and seal. 

3. Remove the base screws, alr cleaner base, 
gasket and hose. 


AIR CLEANER SERVICE 
Precleaner 


If so equipped, wash and re-oil the precleaner 
every 25 operating hours (more often under ex- 
tremely dusty or dirty conditions). 


1. Wash the precleaner in warm eater and 
detergent. 

2. Rinse the precleaner thoroughly until all 
traces of detergent are eliminated. Squeeze out 
excess water (do not wring). Allow precleaner to 
dry. 
3. Saturate the precleaner with clean, fresh 
engine oil. Squeeze out excess oil. 

4. Reinstall the precleaner over the paper 
element. 


Paper Element 


Every 100 operating hours (more often under 
extremely dusty or dirty conditions) check the 
paper element. Replace the element as follows: 

1. Remove the precleaner (if so equipped), el- 
ement cover nut, element cover and paper 
element. 

2. Replace a dirty, bent or damaged element 
with a new genuine Kohler element. Handle 


Air cleaner assembly—exploded view 
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"umi AAA AA 


Bore x Stroke 2.37512 000 | 2.93812.500 | 2.936x2.750 | 325112.875 | 3.375x3.250 | 3.500x3.250 | 3.750x3 250° 
Displacement Cu. in. | 686 | 1694 | un | 23.85 — 29.07 


GENERAL | 
Max Operating RPM 600 
4996 


ER NN 
0C2/.010 


ALANCE | o» [mem | - 


4998/5001 


End Play 


Sleeve I.D. Installed - 
CAMSHAFT ` DERE 
I ki o Crank: .001/.0025 
CONNECTING Running Rod To Crank 


002 010 


005 010 


.001/.002 001.002 | 001.002 | 001 002 
en, Pm 0025 0025 0025 0025 — | wa 
ROD | eher Ñ 0007; 0008 0006 0011 | 0003/0008 | 0003) est 0003 0008 | 0003 0006 
Small End LD. (New) 5630; 5633 _.6255/ 6258 | .8596.8599 | 8757/8760 | .8757/.8760 | .8757/.8760 
PTO & New au mu | unu | 1181111814 | 1551548 | 1574515749 | 15451516 | 1551548 
Flywheel | mazmum 1.1811 1.5745 
AL wi E 
WL Max. Taper (Sleeve) 
j T Maximum 
s nl ER 
CRANKSHAFT | (Sleeve) Wen tint © = = 
| New Slaava Bearing 10 E D E = J 
E) New 1186011055 | 1186011855 | 150001 4995 
» Max Wear Limit 9350 1.1850 1.1850 1.4990 1.4990 
, | Max. Out ot Round 0005 0005 | 0005 .0005 .0005 
N) Mar Taper 001 oor j 0 001 .001 
DEN (= End Play — 004.023 | 002.023 | 002.022 | .003.020 
Kee New 237552 3745 | 
CYLINDER | Diameter Ep 236 | 2941 3.254 
BORE Mar Out ol Round .003 03 | 03 | 09 
7 Max. Taper 003 os | œo wm ` 
CYLINDER HO.| Max. Out ot Flatness 03 | ow | wm 003 on 
span | e mu | wn wu mu ` mu 
ug Banary .025 025 .025 05 | 05 
IGNITION iu ` Met os | us || æ | ws | ws 
Gp Is | oc | m | ow | om o 
E m M SP n dup SS qu o Um ES RR 
Service Replacement Sizes 003 — .010 — 020 — 030 
AER | Taras Face | — w 2.371/2.369 | 2.92972 9281 | 2 92972.9281 | 3 2432 3.2413 | 3.3683 365 | 3 4941/3 4925 | 3 74253 74109 
= 00.7 gét. 2366 295 (| 295 2329 3.363 3491 | 37389 
PISTON | deen 0035.006 | wm , wm | 9 010 | 007 010 007.010 | .007 0109 
Ring New Bora 007017 | .007017 | 007017 | 010 020 010.020 | 010/020 010 020 
End fa | Wäi e | o | oœ | ow | ml om, 0 - 
E... Max Ring Side Clearance 006 006 — il 006 — | 006 | 006 006 | .006 
— Service Replacement Sizes = — |. 003— 10 — 020 — .030 
TE Tu [Test Face [ "wa - | - [sw -- [314653 1455 
Ome | 008 Iech — | — | 23 = | HU ur M. | BIM 
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(Zerg Lash) | Eman 1768 2482 2482 | — 38 
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318 38 NT 
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VALVES | Valve Stem ` emm E d mS cameo. Pusat i : " 
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vt $ 3 = 4 E E 
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2 Ball beanng 137791 3784 Maximum Wear 13779 E Champion spark plugs or equivalent ot the piston skirt 
3 Ball bearing 1 7716/1 7721 Maximum Wear 1 7716 7 Measure just below o ring groove and H Top and center compression rings 


at right angles to piston pin 


* Includes K141 
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Optional 
Precleaner 


Air Cleaner Cover 


Element 


Wing Nut 


K p Base 
` | 


Cover Nut 
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Gasket 


Base 
Screws (3) y 
N Gei 
Seal 


ay) ec N 
© Breather 


Hose 


Air Cleaner 


Paper 
Element 


Element 
Cover 


K181 new look, air cleaner assembly 


new elements carefully; do not use if surfaces 
are bent or damaged. 

NOTE: Do not wash the paper element or use 

compressed air as this will damage the 

element. 

3. Reinstall the paper element. 

4. Install the precleaner (cleaned and oiled) 
over the paper element. 

5. Install the air cleaner cover and wing nut. 
Tighten wing nut. Make sure element is sealed 
tightly against air cleaner base. 


inspect Air Cleaner Components 


Whenever the air cleaner cover is removed, or 
when servicing the paper element or 
precleaner, check the following components: 

1. Air cleaner Base - Make sure it is secured 
tightly to carburetor and is not bent or 
damaged. 

2. Element Cover and Element Cover Nut - 
On K181 New Look engines only, make sure el- 
ement cover is not bent or damaged. Check that 


Optional oil bath air cleaner 
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element cover nut is secured tightly to seal! ele- 
ment between air cleaner base and element cov- 
er. Tighten nut to 50 inch lbs. torque. 

3. Breather Tube - Make sure it is sealed 
tightly in the air cleaner base and breather 
cover. 

NOTE: On Model K181 New Look engines of 
certain specifications, the element cover may 
contact the breather tube, making it impossi- 
ble to maintain crankcase vacuum. To pre- 
vent this problem, cut the end of the breather 
tube that protrudes through the air cleaner 
base at approximately a 45 degree angle. 

WARNING: Damaged, worn or loose air 

cleaner components could allow unfiltered 

air into the engine causing premature wear 
and failure. Replace any damaged or worn 
components. 


OPTIONAL OIL BATH AIR CLEANER 


If the engine has an oil bath type air cleaner, 
clean and service it after every 25 hours of oper- 
ation or more frequently if conditions warrant. 

1. Remove the cover, lift the element out of 
the bowl and drain the oil from the bowl. 

2. Thoroughly wash bowl and cover in clean 
solvent. Swish the element in the solvent and 
allow it to dry. 

NOTE: Do not use compressed air to dry the 

element. The filtering material could be 

damaged. 

3. Lightly re-oil the element with engine oil. 

4. Inspect base and cover gaskets. Replace if 
damaged. 

5. Install base gasket and place filter on air 
horn. 

6. Add engine oil to filter and fill to the OIL 
LEVEL mark. 

7. Install filter element, cover gasket and 
cover. Secure with wing nut finger tight only. 


COOLING AIR INTAKE SYSTEM 


Effective cooling of an air cooled engine de- 
pends on an unobstructed flow of air over the 
cooling fins. Air is drawn into the cooling 
shroud by fins located on the flywheel. The 
blower housing, cooling shroud, air screen cov- 
ering the flywheel and cooling fins on the cylin- 
der and cylinder head must be kept clean and 
unobstructed at all times. 

Never operate the engine with the blower 
housing or cooling shroud - removed. These de- 
vices direct air flow over the cooling fins. 

NOTE: Some engines use a plastic grass 

screen and some use metal. The two are not 

interchangeable unless other modifications 
are made to the engine. 
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FUEL SYSTEM AND GOVERNOR 


Fuel System 


The typical gasoline fuel system and related 
components include the fuel tank with vented 
cap, shutoff valve screen, in-line fuel filter, fuel 
pump (some models), carburetor and intercon- 
necting fuel line. 


Operation 


The fuel from the tank is moved through the 
screen and shutoff valve, in-line filter and fuel 
lines by the fuel pump (if so equipped) or gravi- 
ty. Fuel enters the carburetor float bowl and is 
moved into the carburetor body where it is 
mixed with air. The fuel-air mixture is drawn 
into the combustion chamber where it is com- 
pressed, then ignited by the spark plug. 

CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable and it can explode if ignit- 
ed. Keep sparks, open flames, and other 
sources of ignition away from the engine. Dis- 
connect and ground the spark plug lead to 
prevent the possibility of sparks from the igni- 
tion system. 


Fuel Tank 


Engine-mounted fuel tanks on K series en- 
gines are constructed of steel. They are fitted 
with a vented cap. The venting properties of the 
cap should be checked regularly. A clogged vent 
can cause pressure buildup in the tank, which 
could result in fuel spraying from the filler 
when the cap 1s loosened. It can also cause a 
partial vacuum in the tank, stopping the 
engine. 


Cut Off 
1/32"-1/16" 


Fuel tank cap. ("new look" only) 


Fuel Shutoff Valve 


Some engines are equipped with a fuel shut- 
off valve with a wire mesh screen. On engines 
without a shutoff valve, a straight outlet fitting 
is used. The wire mesh prevents relatively large 
particles in the tank from reaching the carbure- 
tor. The shutoff valve permits work on the fuel 
system without the need for draining the tank. 
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Fuel Filter 


Some engines covered by this manual may be 
equipped with a see-through inline fuel filter. 
When the interior of the filter appears to be 
dirty, it should be replaced. 


Fuel Pump 


All K series except the K91 have provisions 
for mounting a mechanically operated fuel 
pump. If no fuel pump is mounted on these en- 
gines, a cover is placed over the pump mounting 
pad on the crankcase. 

Older fuel pumps have a metal body. Later 
models have a body made of plastic. The plastic 
body better insulates the fuel from the hot en- 
gine, minimizing the chance of vapor lock. 


OPERATION 


The mechanical fuel pump is operated by a le- 
ver that rides on the engine camshaft. The lever 
transmits a pumping action to the flexible dia- 
phragm inside the pump body. The pumping ac- 
tion draws fuel in through the inlet check valve 
on the downward stroke of the diaphragm. On 
the upward stroke, the fuel is forced out 
through the outlet check valve. 


REMOVAL 


1. Disconnect the fuel lines from the inlet 
and outlet fittings of the pump. 

2. Remove the fillister head screws, flat 
washers, fuel pump and gasket. 

3. If required, remove the fittings from the 
pump body. 
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Mechanical fuel pump 
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Gasket 


Fittings ra 
A 
AAT Z 


RK Pump 


Mounting Flange 


Plain Washer (2) 


2" Fillister Head Sems 
Screws (2) 


Installing fuel pump 


REPAIR 


Plastic bodied fuel pumps are not serviceable 
and must be replaced when faulty. Replace- 
ment pumps are available in kits which include 
the pump, mounting gasket and plain washers. 


INSTALLATION 


1. Fittings - Apply a small amount of 
Permatex Aviation Perm A Gasket® (or equiva- 
lent gasoline resistant thread sealant) to fit- 
tings. Turn fittings into pump six full turns; 
continue turning fittings in the same direction 
until desired direction is reached. 

2. Install new gasket, fuel pump, flat wash- 
ers, lock washers and fillister head screws. 

NOTE: Make sure that the fuel pump lever is 

positioned above the camshaft. Damage to the 

fuel pump ad severe damage to the engine 
could result if the lever is positioned below the 
camshaft. 

Make sure that the flat washers are installed 
next to the mounting flange to prevent damage 
from the lock washers. 

If a metal bodied pump was replaced by a 
plastic bodied pump, make sure that the old 
thick gasket is discarded and the new thin gas- 
ket is used. 

3. Torque screws 37 - 45 inch lbs. 

4. Connect fuel lines to inlet and outlet 
fittings. 


Adjust To I 
Midpoint | 
| 


Rich = — — — 


Optimum low idle fuel setting 
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PRELIMINARY SETTINGS - K-SERIES MODELS 


KOHLER ADJUSTABLE JET WALBRO FIXED JET 
|... | Low Idle High Idle Low Idle 


2 turns 
3 turns 
3 turns 
2 turns 
2 turns 
2 turns 
3-1/4 turns 
3-1/2 turns 


1-1/2 turns 
1-1/2 turns 
1-1/2 turns 
1-1/4 turns 
2-1/2 turns 
2-1/2 turns 
2-1/2 turns 
2-1/2 turns 


* Includes "New Look" Models 


NOTE: Refer to publica- 
tion TP2377B Carburetor 
Reference Manual for 


NOT APPL. 
NOT APPL. 
NOT APPL. 
2-1/2 turns 
1-1/4 turns 
1-1/4 turns 
1-1/2 turns 
1 turn 


additional information. 


Preliminary low idle and high idle fuel needle settings 


Carburetor 


CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable and it can explode if ignit- 
ed. Keep sparks, open flames, and other 
sources of ignition away from the engine. Dis- 
connect and ground the spark plug lead to 
prevent the possibility of sparks from the igni- 
tion system. 


ADJUSTMENT 


The carburetor is designed to deliver the cor- 
rect fuel/air mixture to the engine under all op- 
erating conditions. Carburetors are set at the 
factory and normally do not need adjustment. If 
the engine exhibits conditions like those found 
in the table that follows, it may be necessary to 
adjust the carburetor. 

In general, turning the adjusting needles in 
(clockwise) decreases the supply of fuel to the 
carburetor. This gives a leaner fuel-to-air mix- 
ture. Turning the adjusting needles out (coun- 


Idle Main Fuel 
Speed "m Needle 
Screw 


Needle 


Kohler-built adjustable jet carburetor 


terclockwise) increases the supply of fuel to the 
carburetor. This gives a richer fuel-to-air mix- 
ture. Setting the needles midway between the 
lean and rich positions will usually give the best 
results. Adjust the carburetor as follows: 

1. With the engine stopped, turn the low idle 


Main Fuel 
Ga Needle 
Idle Speed 
Screw 
Spring Spring 
P LJ 
p ld Carburetor 
» € "d Body 
Š Spring ¿2 
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Idle Fuel 
Needle 


í e Bowl 
Fuel Inlet nm. udi Gasket 
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Y | SES B Gasket 
Fuel ) SQ ER 
9 E) 
Inlet ~ `> Float 
Seat do Hinge 
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Needle vn MELOS Eu Se 


me == Float Pin 


Fuel 
Bowl 


Bowl Retaining = u 
Screw Kl Bowl Retaining 
Screw Gasket 


Kohler-built adjustable jet carburetor—exploded view 
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fuel adjusting needle in (clockwise) until it bot- 
toms lightly. 

NOTE: The tip of the low idle fuel and high 

idle fuel adjusting needles are tapered to crit- 

ical dimensions. Damage to the needles and 
the seats in carburetor body will result if the 
needles are forced. 

2. Preliminary Settings: Turn the adjusting 
needles out (counterclockwise) from lightly bot- 
tomed according to the table shown. 

3. Start the engine and run at half throttle 
for five to ten minutes to warm up. The engine 
must be warm before making final settings 
(Steps 4, 5, 6, and 7). 

4. High Idle Fuel Needle Setting: This ad- 
justment is required only for adjustable high 
idle (main) Jet carburetors. If the carburetor is 
a fixed main Jet type, go to step 5. 

a. Place the throttle into the “fast” posi- 
tion. Tf possible, place the engine under load. 

b. Turn the high idle fuel adjusting needle 
out — counterclockwise — from the prelimi- 
nary setting until the engine speed decreases 
(rich). Note the position of the needle. 

c. Now turn the adjusting needle in (clock- 
wise). The engine sped may increase, then it 
will decrease as the needle id turned in (lean). 
Note the position of the needle. 

d. Set the adjusting needle midway be- 
tween the rich and lean settings. 

5. Low Idle Speed Setting: Place the throttle 
control into the ““idle” or “slow” position. Set 
the low idle speed to 1200 rpm + 75rpm by 
turning the low idle speed adjusting screw in or 
out. Check the speed using a tachometer. 

NOTE: The actual low idle speed depends on 

the application. Refer to the equipment man- 

ufacturer's instructions for specific low idle 
speed settings. The recommended low idle 
speed for Basic Engines is 1200 rpm. To en- 
sure best results when setting the low idle fuel 
needle, the low idle speed must not exceed 

1500 rpm. 

6. Low Idle Fuel Setting: Place the throttle 
into the “idle” or “slow” position. 

a. Turn the low idle fuel adjusting needle 
out (counterclockwise) from the preliminary 
setting until the engine speed decreases 
(rich). Note the position of the needle. 

b. Nowturn the adjusting needie in (clock- 
wise). The engine speed may increase, then it 
will decrease as the needle is turned in (lean). 
Note the position of the needle. 

c. Set the adjusting needle midway be- 
tween the rich and lean settings. 

7. Recheck the low idle speed using a ta- 
chometer. Readjust the speed as necessary. 


DISASSEMBLY 


1. Remove the bowl retaining screw, retain- 
ing screw gasket and fuel bowl. 


KOHLER K-SERIES ENGINES 1984-92 2 THROUGH 12 HP 


2. Remove the float pin, float, fuel inlet nee- 
dle, baffle gasket and bowl gasket. 

3. Remove the fuel inlet seat and inlet seat 
gasket. Remove the idle fuel and main fuel ad- 
justing needles and springs. Remove the idle 
speed adjusting screw and spring. 

4. Further disassembly to remove the throt- 
tle and choke shafts 1s recommended only if 
these parts are to be replaced. Refer to “Throt- 
tle and Choke Shaft Replacement” later in this 
section. 


Cleaning 


CAUTION: Carburetor cleaners and sol- 
vents are extremely flammable. Keep sparks, 
flames and other sources of ignition away 
from the area. Follow the cleaner manufac- 
turer's warnings and instructions on its 
proper and safe use. Never use gasoline as a 
cleaning agent. 

All parts should be carefully cleaned using a 
carburetor cleaner (such as acetone). Be sure all 
gum deposits are removed from the following 
areas: 

e Carburetor body and bore; especially the 
areas where throttle plate, choke plate and 
shafts are seated. 

e Float and hinge. 

e Fuel bowl. 

e Idle fuel and “off-idle”” ports in carburetor 
bore, ports in main fuel adjusting needle and 
main fuel seat. 

NOTE: These areas can be cleaned using a 

piece of fine wire in addition to cleaners. Be 

careful not to enlarge the ports or break the 
cleaning wire within the ports. 

Blow out all passages with compressed air. 

NOTE: Do not submerge carburetor in clean- 

er or solvent when fiber or rubber seals are in- 

stalled. The cleaner may damage these seals. 


INSPECTION 


1. Carefully inspect all components and re- 
place those that are worn or damaged. 

2. Inspect the carburetor body for cracks, 
holes and other wear or damage. 

3. Inspect the float for dents or holes. Check 
the float hinge for wear and missing or dam- 
aged float tabs. 

4. Inspect the inlet needle and seat for wear 
Or grooves. 

5. Inspect the tips of the main and idle ad- 
justing needles for wear or grooves. 

6. Inspect the throttle and choke shafts and 
plate assemblies for wear or excessive play. 


CHOKE PLATE MODIFICATION 


The choke action has been changed on pro- 
duction carburetors to reduce the chances of 
over choking. On production carburetors now 
used on the K241 and K301, one relief hole is 
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#2-56x 7/32" or #3-48x 7/32" 
Brass Screw 
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Throttle Shaft/Lever Assembly- 
2 Styles For Models 


3 U K91-K181, 1/2" Carb 
Throttle Shaft -4 Styles 


For Models K241-K341 & 


RTI KT 19" Carb, k 
D 


Choke Shaft Bushing #3-48x7/32" Throttle 
Brass Screws Lever 
T T (Reused) 
Choke Detent Ball -Spring— 7 E A a | 


Choke Shaft Bushing 
Choke p epe 


83-48x7/32" 
Brass Screws 


Throttle Shaft Bushing 


Throttle Plate (Reused) 


_ >< Carburetor nd 
Body 


tnos Shaft Bushing 


Installation Tool 
Bowl Gasket 


MN Choke Shaft == == 
y a° z 
Same Lever » == wä 
#2-56x 7/32" or (Reused) De Ñ 
83-48x7/32" C 
Brass Screw s 


— 


CH 


Baffle Gasket 


Throttle and choke shaft replacement kits 


now 1/55 in. and the other is 746 in. If you find 
that the relief holes are smaller than this, en- 
large them to these dimensions. 
NOTE: When redrilling the holes, take the 
necessary precautions to prevent chips from 
entering the engine. 


REPAIR 


Always use new gaskets when servicing and 
reinstalling carburetors. Several repair kits, 


Carburetor Body 


y 
7/32" Or 1/4" Dei) 


EE 


Drill Press Vise 


t 


Aligning/drilling carburetor body 


which include the gaskets and other compo- 
nents, are available. Always refer to the Parts 
Manual for the engine being serviced to ensure 
that the correct carburetor repair kits and re- 
placement parts are ordered. 
CAUTION: Suitable eye protection (safety 
glasses, goggles, or face hood) should be worn 
for any procedure involving the use of com- 
pressed air, punches, hammers, chisels, 
drills, or grinding tools. 


Throttle And Choke Shaft Replacement 


Two kits are available that allow replacement 
of the carburetor throttle and choke shafts. 

1. To ensure correct reassembly, mark choke 
plate and carburetor body with a marking pen. 
Also take note of choke plate position in bore 
and choke lever position. 

2. Carefully and slowly remove the screws 
securing choke plate to choke shaft. remove and 
save the choke plate as it will be reused. 

3. File off any burrs which may have been 
left on the choke shaft when the screws were re- 
moved. Place carburetor on workbench with 
choke side down. Remove choke shaft; the de- 
tent ball and spring will fall out. 

4. Note the position of the choke lever with 
respect to the cut out portion of the choke shaft. 

5. Carefully grind or file away the riveted 
portion of the shaft. remove and save the choke 
lever; discard the old choke shaft. 
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Installing throttle shaft bushing 


6. Attach the choke lever to the new choke 
shaft from the kit. Make sure the lever is in- 
stalled correctly as noted in step 4. Secure lever 
to choke shaft as follows: 

e Models K91 - K181; Apply Loctite? to 
threads of 1 42-56 x Was in. brass screw. Secure 
lever to shaft. 

e Models K241 - K341; Apply Loctite? to 
threads of 1 43-48 x "3; in. brass screw. Secure 
lever to shaft. 


Throttle Plate and Throttle Shaft; Transfer Throt- 
tle Lever 


1. Toensure correct reassembly, mark throt- 
tle plate and carburetor body with a marking 
pen. Also take note of the throttle plate position 
in the bore and the throttle lever position. 

2. Carefully and slowly remove the screws 
securing the throttle plate to throttle shaft. Re- 
move and save the throttle plate for reuse. 

3. File off any burrs that may have been left 
on the throttle shaft when screws were 
removed. 

NOTE: Failure to remove burrs from the 

throttle shaft may cause permanent damage 

to carburetor body when shaft is removed. 

4. Remove throttle shaft from carburetor 
body. Remove and discard the foam rubber dust 
seal from the throttle shaft. 


Bend Tab 
To Adjust 


11/64" 


Inverted Carburetor 


Setting float level 
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Bend Tab 
To Adjust 


Setting float drop 


0.010" Feeler Gauge 
Float (Both Sides) 


File If T 
Necessary | 


Float Hinge Towers 
(On Carburetor Body) 


Inverted Carburetor 


Checking float clearance 


5. Remove and transfer the throttle lever as 
follows: 

e Models K91 - K181 (Y in. Carb.): Carefully 
grind or file away the riveted portion of the 
throttle shaft. Save the throttle shaft as it will 
be used to install the new throttle shaft bush- 
ing. Discard the throttle lever. 

e Models K241 - K341 (1 in. Carb): 

a. Note the position of the throttle lever 
with respect to the cutout portion of the 
throttle shaft. 

b. Carefully grind or file away the riveted 
portion of the shaft. Remove the throttle 
lever. 

c. Compare the old shaft with the new 
shafts in the kit. Select the appropriate new 
shaft and discard the old shaft. 

d. Attach throttle lever to throttle shaft. 


Idle Fuel 
Adjusting Needle 


Idle Speed 
Adjusting Screw ~ 


Fixed main jet carburetor 
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Make sure lever is installed correctly as noted 
in step a. 

e. Apply Loctite® to threads of 1 #2-56 x 
7/4, in. brass screw (use #3-48 x Was in. screw 
if shaft is 24%, in. long. Secure lever to shaft. 


Series Designation* be? Codes Kohler Part No: 


ZS 


Choke Detent 


Ball And Spring Screw And Spring 


Mounting Flange 


"Off-Idle" 
Port 


Throttle Plate 


Idle Air 
Bleed 


Nozzle 
Air Bleed 


Air Cleaner 


Mounting Surface | 


Choke Lever/ 
Shaft Assembly 


Idle Speed Adjusting 


Bowl Vent 
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Drilling Choke Shaft Bores Using A Drill Press 


1. Mount the carburetor body in a drill press 
vise. Keep the vise jaws slightly loose. 
2. Install a drill bit of the following size in 


throttle 


“NOTE These will be on either the tor 


lever) side of mounting tlange as showr 1 OF 


the bottom (fuel bowl) side of mounting flange 


Throttle Lever/ 


LAR Shaft Assembly 


Fuel Bowl ^ ge: 


+ 


= 
Y Fuel Bowl Retaining 
Screw And Gasket 


Fuel Bowl RE. 


Gasket k.“ 


Float Pin 


Float 
D 
Fixed Main | 
Fuel Jet | 
Float Level Float Drop | 
Adjusting Tab Limiting Tab 


(Non-Adjustable) 


Float Hinge 


Idle Fuel 
Inlet 


Fuel Inlet 
Needle 


Major components and service locations—typical fixed jet carburetor 
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Idle Speed 


Adjusting Screw SH 


LO 


Idle Fuel 
Adjusting Needle 


Fixed main jet carburetor 


the drill press chuck. Lower the bit (not rotat- 
ing) through both choke shaft bores; then tight- 
en vise. This ensures accurate alignment of the 
carburetor body with the drill press chuck. 

e Models K91 - K181 (Y in. Carb.); Use a Was 
in. diameter drill bit. 

e Models K241 - K341 (1 in. Carb.) Use a 1⁄4 
in. diameter drill bit. 

3. install a 19, in. drill bit in the chuck. Set 
drill press to a low speed suitable for aluminum. 
Drill slowly to ensure a good finish. 

4. Ream the choke shaft bores to a final size 
of Die in.. For best results use a piloted Die in. 
reamer. 

9. Blow out all metal chips using compressed 
air. Thoroughly clean the carburetor body in 
carburetor cleaner. 


Installing Choke Shaft Bushings 


1. Install screws in the tapered holes that en- 
ter the choke shaft bores until the screws bot- 
tom lightly. 


Adjust To I 
Midpoint I 
I 


Optimum low idle fuel setting 


2. Coat the outside surface of the kit-sup- 
plied choke shaft bushings with Loctite® from 
the kit. Carefully press the bushings into the 
carburetor body using a smooth-jawed vise. 
Stop pressing when bushings bottom against 
screws. On Models K91 - K181 (Y in. Carb.); 
Make sure the bushing is pressed below the sur- 
face of the large choke shaft boss until the 
bushing bottoms against the screw. 

3. Allow Loctite® to “set” for 5 to 10 min- 
utes, then remove screws. 

4. Install new choke shaft in bushings. Ro- 
tate shaft and check that it does not bind. 

NOTE: If binding occurs, locate and correct 

the cause before proceeding. Use choke shaft 

to align bushings if necessary. 

5. Remove choke shaft and allow Loctite® to 
"set" for an additional 30 minutes before 
proceeding. 

6. Wipe away any excess Loctite? from bush- 
ings and choke shaft. 


Installing throttle Shaft Bushing 


1. Make sure the dust seal counterbore in 
the carburetor body is thoroughly clean and 
free of chips and burrs. 


PRELIMINARY SETTINGS 


K-SERIES MODELS 


WALBRO WALBRO ADJUSTABLE JET 

KOHLER ADJUSTABLE JET FIXED JET i'm Yard High Idle 

Low Idle High Idle Low Idle 2 B DETERMD 2 B DETERMD 
K91 1-1/2 turns 2 turns NOT APPL. NOT APPL. NOT APPL. 
K141 1-1/2 turns 3 turns NOT APPL. 2 B DETERMD 2 B DETERMD 
K161” 1-1/2 turns 3 turns NOT APPL. 2-1/2 turns 3/4 turn 
K181” 1-1/4 turns 2 turns 2-1/2 turns 1-3/4 turns 1-1/8 turns 
K241 2-1/2 turns 2 turns 1-1/4 turns 1-3/4 turns 1-1/8 turns 
K301 2-1/2 turns 2 turns 1-1/4 turns 2 B DETERMD 2 B DETERMD 
K321 2-1/2 turns 3-1/4 turns 1-1/2 turns 2 B DETERMD 2 B DETERMD 
K341 2-1/2 turns 3-1/2 turns 1 turn 1-1/4 turns 1-1/4 turns 
KT17 1 turn 2-1/2 turns 1-1/4 turns 1-1/4 turns 1 turn 
KT19 1 turn 2-1/2 turns 1-1/4 turns 2 B DETERMD 2 B DETERMD 
K582 1-1/4 turns 3 turns NOT APPL. 


“Includes "New Look" Models 


Preliminary low idle and high idle fuel needle settings 
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2. Install a throttle shaft (without throttle 
lever) in carburetor body to use as a pilot: 

e Models K91 - K181 (Y^ in. Carb.); Use the 
old throttle shaft removed previously. 

e Models K141 - K341 (1 in. Carb.); Use one 
of the remaining new throttle shafts from the 
kit. 

3. Coat the outside surface of the throttle 
shaft bushing with Loctite® from the kit. Slip 
the bushing over the shaft. Using a vise and the 
installation tool from the kit, press the bushing 
into the counterbore until it bottoms in the car- 
buretor body. 

4. Allow the Loctite® to “set” for 5 to 10 
minutes, then remove the throttle shaft. 

5. Install the new throtile shaft and lever in 
carburetor body. Rotate the shaft and check 
that it does not bind. 

NOTE: If binding occurs, locate the cause 

and correct before proceeding. use throttle 

shaft to align bushing if necessary. 

6. Remove the shaft and allow the Loctite® 
to “set” for an additional 30 minutes before 
proceeding. 

7. Wipe away all excess Loctite® from bush- 
ing and throttle shaft. 


Installing Detent Spring and Bali, Choke Shaft and 
Choke Plate 


1. Install new detent spring and ball in car- 
buretor body in the side opposite the choke 
lever. 

2. Compress detent ball and spring and in- 
sert choke shaft through bushings. Make sure 
the choke lever is on the correct side of the car- 
buretor body. 

3. Compress choke plate to choke shaft. 
Make sure marks are aligned and plate is posi- 
tioned properly in the bore. Apply Loctite® to 
threads of 2 43-48 x Le in. brass screws. Install 
screws so that they are slightly loose. 

4. Operate the choke lever. Check that there 
is no binding between choke plate and carbure- 
tor bore. Loosen screws and adjust plate as nec- 
essary; then tighten screws. 


Installing Throttle Shaft and Throttle Plate 


1. Install throttle shaft in carburetor with 
cutout portion of the shaft facing out. 

2. Attach throttle plate to throttle shaft. 
Make sure marks are aligned and plate is posi- 
tioned properly in the bore. Apply Loctite® to 
threads of 2 43-48 x Y, in. brass screws. Install 
screws so that they are slightly loose. 

9. Apply finger pressure to throttle shaft to 
keep it firmly seated against pivot in carburetor 
body. Rotate the throttle shaft until the throt- 
tle plate fully closes the bore around its perime- 
ter; then tighten screws. 

4. Operate the throttle lever and check that 
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the throttle plate does not bind in the bore. 
Loosen screws and adjust plate if necessary; 
then tighten screws securely. 


CARBURETOR ASSEMBLY 


1. Install the fuel inlet seat gasket and fuel 
inlet seat into the carburetor body. Torque seat 
to 35-45 inch lbs. 

2. Install the fuel inlet needle into inlet seat. 
Install float and slide float pin through float 
hinge and float hinge towers on carburetor 
body. 

3. Set float level: Invert carburetor so the 
float tab rests on the fuel inlet needle. There 
should be !1⁄4, in. + Ya in.) clearance between 
the machined surface of the body and the free 
end of the float. Bend the float tab with a small 
screwdriver to adjust. 

4, Set float drop: Turn the carburetor over to 
its normal operating position and allow float to 
drop to its lowest level. The float drop should be 
limited to 1/35 in. between the machined sur- 
face of body and the bottom of the free end of 
float. Bend the float tab with a small screwdriv- 
er to adjust. 

5. Check float-to-float hinge tower clearance: 
Invert the carburetor so the float tab rests on 
the fuel inlet needle. Insert a 0.010 in. feeler 
gauge between the float and float hinge towers. 
If the feeler gauge cannot be inserted, or there 
is interference between the float and towers, 
file the towers to obtain the proper clearance. 

6. Install the bow] and baffle gasket. Position 
baffle gasket so the inner edge is against the 
float hinge towers. 

7. Install the fuel bowl so it is centered on 
the baffle gasket. Make sure the baffle gasket 
and bowl are positioned properly to ensure a 
good seal. 

8. Install the bowl retaining screw gasket 
and bowl retaining screw Torque screw to 50-60 
inch lbs. 

9. Install the idle speed adjusting screw and 
spring. Install the idle fuel and main fuel ad- 
justing needles and springs. Turn the adjusting 
needles clockwise until they are bottomed 
lightly. 

NOTE: The ends of adjusting needles are ta- 

pered to critical dimensions. Damage to nee- 

dles and seats will result if needles are forced. 

10. Reinstall the carburetor to the engine us- 
ing a new gasket. 

11. Adjust the carburetor as outlined under 
the “Adjustment” portion of this section. 


WALBRO FIXED/ADJUSTABLE 
CARBURETOR 


This section covers the idle adjustment, dis- 
assembly, cleaning, inspection, repair, and re- 
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assembly of the Walbro-built, side draft, 

fixed/adjustable main jet carburetors. 
CAUTION: Before servicing the carburetor, 
engine, or equipment, always remove the 
spark plug leads to prevent the engine from 
starting accidentally. Ground the leads to 
prevent sparks that could cause fires. 

Gasoline may be present in the carburetor 
and fuel system. Gasoline is extremely flam- 
mable and its vapors can explode if ignited. 
Keep sparks, open flame, and other sources 
of ignition away from the area to prevent the 
possibility of fires or explosions. 

Suitable eye protection (safety glasses, gog- 
gles, or face shield) should be worn for any 
procedure involving the use of compressed 
air, punches, hammmers, chisels, drills, or 
grinding tools. 


TROUBLESHOOTING 


If engine troubles are experienced that ap- 
pear to be fuel system related, check the follow- 
ing areas before adjusting or disassembling the 
carburetor. 

e Make sure the fuel tank is filled with clean, 
fresh gasoline. 

e Make sure the fuel tank cap vent is not 
blocked and that it 1s operating properly. 


Throttle shaft w/seal 


Breather fitting 


Choke spring 


Choke ball Dy 


Carburetor Assembly 


Choke plate screws 


ue A 


¿2 Më 
Float Kit — | 
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e Make sure fuel is reaching the carburetor. 
This includes checking the fuel shut-off valve, 
fuel tank filler screen, in-line fuel filter, fuel 
lines, and fuel pump for restrictions or faulty 
components as necessary. 

e Make sure the carburetor is securely fas- 
tened to the engine using gaskets in good 
condition. 

e Make sure the air cleaner element is clean 
and all air cleaner components are fastened 
securely. 

e Make sure the ignition system, governor 
system, exhaust system, and throttle and choke 
controls are operating properly. 

e If, after checking the items listed above, 
starting problems or other conditions similar to 
those listed in the following table exist, it may 
be necessary to adjust or service the carburetor. 


CARBURETOR ADJUSTMENT 


NOTE: The tip of the low idle fuel and high 

idle fuel adjusting needles are tapered to crit- 

ical dimensions. Damage to the needles and 

the seats in carburetor body will result if the 

needles are forced. 

In general, turning the adjusting needles in 
(clockwise) decreases the supply of fuel to the 
carburetor. This gives a leaner fuel-to-air mix- 


Throttle plate 

Throttle plate screws 
Idle adjusting 
needle 
d Idle needle 


PT ES spring 


High speed 
needle 


G— Throttle adjusting 


; spring 
Ben, adjusting 


screw 


AT 


Main needle 
spring 


Main Jet RU 
É Choke shaft 
e Ls 
ke — 


Bowl gasket 


^ |-——— Fuel bowl 


(C3) -— Gasket for bowl retainer screw 


&, ——- Bowl retainer screw 


Walbro fixed/adjustable jet carburetor—exploded view 
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ture. Turning the adjusting needles out (coun- 
terclockwise) increases the supply of fuel to the 
carburetor. This gives richer fuel-to-air mix- 
ture. Setting the needles midway between the 
lean and rich positions will usually give the best 
results. 


Adjust the carburetor as follows: 

1. With the engine stopped, turn the low idle 
fuel adjusting needles in (clockwise) until it bot- 
toms lightly. 

2. Preliminary Settings: Turn the adjusting 
needles out (counterclockwise) from lightly bot- 
tomed according to the table shown. 

3. Start the engine and run at half throttle 
for five to ten minutes to warm up. The engine 
must be war, before making final settings 
(Steps 4, 5, 6, and 7). 

4. High Idle Fuel Needle Setting: This ad- 
justment is required only for adjustable high 
idle (main) jet carburetors. If the carburetor is 
fixed main jet type, go to step 5. 

a. Place the throttle into the "fast" posi- 
tion. If possible, place the engine under load. 

b. Turn the high idle fuel adjusting needle 
out (counterclockwise) from tne preliminary 
setting until the engine speed decreases 
(rich). Note the position of the needle. 

c. Now turn the adjusting needle in (clock- 
wise). The engine speed may increase, then it 
will decrease as the needle is turned in (lean). 
Note the position of the needle. 

d Set the adjusting needle midway be- 
tween the rich and lean settings. 

5. Low Idle Speed Setting: Place the throttle 
control control into the “idle” or “slow” posi- 
tion. Set the low idle speed to 1200 rpm + 75 
rpm by turning the low idle speed adjusting 
screw in or out. Check the speed using a 
tachometer. 

NOTE: The actual low idle speed depends on 

the application. Refer to the equipment man- 

ufacturer's instructions for specific low idle 
speed settings. The recommended low idle 
speed for Basic Engines is 1200 rpm. To en- 
sure best results when setting the low idle fuel 


y Out Plug 
Tip To Strike 


Carburetor Body Pierce Plug 


With Tip 
Welch Plug 


Removing welch plugs 


Tool #KO1018 


Do Not Allow 
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needle, the low idle speed must not exceed 

1500 rpm. 

6. Low Idle Fuel Needle setting: Place the 
throttle into the “idle” or “slow” position. 

a. Turn the low idle fuel adjusting needle 
out (counterclockwise) from the preliminary 
setting until the engine speed decreases 
(rich). Note the position of the needle. 

b. Now turn the adjusting needle in (clock- 
wise). The engine speed may increase, then it 
will decrease as the needle is turned in (lean). 
Note the position of the needle. 

c. Set the adjusting needle midway be- 
tween the rich and lean settings. 

7. Recheck the low idle speed using a ta- 
chometer. Readjust the speed as necessary. 


DISASSEMBLY 


1. Remove the bowl retaining screw, retain- 
ing screw gasket, and fuel bowl. 

2. Remove the bowl gasket, float pin, float, 
and fuel inlet needle. 

CAUTION: To prevent damage to the carbu- 

retor, do not attempt to remove the fuel inlet 

seat as it is not serviceable. Replace the carbu- 
retor if the fuel inlet seat is damaged. 

3. Remove the idle fuel adjusting needle and 
spring. Remove the idle speed adjusting screw 
and spring. 

4. Remove the main fuel jet. 

5. In order to clean the “‘off-idle” ports and 
the bowl vent channel thoroughly, the welch 
plugs covering these areas must be removed. 
Use tool No. K01018 and the following proce- 
dure to remove the welch plugs. 

a. Pierce the welch plug with the tip of the 
tool. 

CAUTION: To prevent damage to the carbu- 

retor, do not allow the tool to strike the carbu- 

retor body. 
b. Pry out the welch plug using the tool. 


Throttle And Choke Shaft Removal 


Further disassembly to remove the throttle 
shaft and choke shaft is recommended only if 
these parts are to be cleaned or replaced. 


Choke Plate 


ei 


Carburetor > 
Body ` bx 


Marking throttle plate and carburetor body 
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Choke Plate 


Marking Pen ^1 "3. 


Carburetor Body 


Marking choke plate and carburetor body 


THROTTLE SHAFT REMOVAL 


1. Because the edges of the throttle plate are 
beveled, mark the throttle plate and carburetor 
body with a marking pen to ensure correct reas- 
sembly. Also take note of the throttle plate posi- 
tion in bore, and the position of the throttle 
lever. 

2. Carefully and slowly remove the screws 
securing the throttle plate to throttle shaft. Re- 
move the throttle plate. 

3. File off any burrs which may have been 
left on the throttle shaft when the screws were 
removed. Do this before removing the throttle 
shaft from carburetor body. 

4. Remove the throttle lever/shaft assembly 
with foam dust seal from carburetor body. 


CHOKE SHAFT REMOVAL 


1. Because the edges of choke plate are bev- 
eled, mark the choke pate and carburetor body 
with a marking pen to ensure correct reassem- 
bly. Also take note of the choke plate position in 
bore, and the position of the choke lever. 

2. Carefully and slowly remove the screws 
securing the choke plate to choke shaft. Re- 
move the choke plate. 

3. fileoff any burrs which may have been left 
on the choke shaft when the screws were re- 
moved. Do this before removing the choke shaft 
from carburetor body. 

4. Rotate the choke shaft until the cutout 
portion of shaft 1s facing the air cleaner mount- 
ing surface. Place the carburetor body on the 
work bench with choke side down. Remove the 


Air Cleaner 
Mounting Surface 


Choke Lever/ 
Shaft Assembly 
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Removing choke lever/shaft 
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Apply Pressure When e 
Tightening Screws Throttle Lever/ 


Shaft Assembly 


Installing throttle lever/shaft 


choke lever/shaft assembly from carburetor 
body; the detent ball and spring will drop out. 


CLEANING 


CAUTION: Carburetor cleaners and sol- 
vents are extremely flammable. Keep sparks, 
flames, and other sources of ignition away 
from the area. Follow the cleaner manufac- 
turer’s warnings and instructions on its 
proper and safe use. Never use gasoline as a 
cleaning agent. 

All parts should be carefully cleaned using a 
carburetor cleaner (such as acetone). Be sure all 
gum deposits are removed form the following 
areas: 

e Carburetor body and bore; especially the 
areas where the throttle plate, choke plate, and 
shafts are seated. 

e Idle fuel and “off-idle” ports in carburetor 
bore, main jet, bowl vent, and fuel inlet seat. 

NOTE: These areas can be cleaned using a 

piece of fine wire in addition to cleaners. Be 

careful not to enlarge the ports, or break the 
cleaning wire within ports. Blow out all pas- 
sages with compressed air. 

e Float and Float hinge. 

e Fuel Bowl. 

e Throttle plate, choke plate, throttle shaft, 
and choke shaft. 

CAUTION: Do not submerge the carburetor 


Compress Ball 
And Spring 
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Installing choke lever/shaft 
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Tool #KO1017 


Carburetor Body 


New Welch Plug 


Installing welch plugs 


in cleaner or solvents when fiber, rubber, or 
foam seals or gashets, or the fuel inlet needle 
are installed. The cleaner may damage these 
parts. 


INSPECTION 


e Carefully inspect all components and re- 
place those that are worn or damaged. 

e Inspect the carburetor body for cracks, 
holes, and other wear or damage. 

e Inspect the float for cracks or holes. Check 
the float hinge for wear, and missing or dam- 
aged float tabs. 

e Inspect the fuel inlet needle for wear or 
grooves. 

e Inspect the tip of the idle fuel adjusting 
needle for wear or grooves. 

e Inspect the throttle and choke shaft and 
plate assemblies for wear or excessive play. 


REPAIR 


Always use new gaskets when servicing and 
reinstalling carburetors. Repair kits are avail- 
able which include new gaskets and other com- 
ponents. These kits are described below. 

Components such as the throttle and choke 
shaft assemblies, throttle plate, choke plate, 
idle fuel needle, main jet, and others, are avail- 
able separately. 


REASSEMBLY 
Throttle Shaft Installation 


1. Install the foam dust seal on throttle 
shaft. Insert the throttle lever/shaft assembly 
into carburetor body with the cutout portion of 
shaft facing the carburetor mounting flange. 

2. Install the throttle plate to throttle shaft. 
Make sure the plate is positioned properly in 
bore as marked and noted during disassembly 
(the numbers stamped on plate should face the 
carburetor mounting flange). Apply Loctite® 


#609 to threads of 2 plate retaining screws. In- 
stall screws so they are slightly loose. 

3. Apply finger pressure to the throttle 
lever/shaft to keep it firmly seated against pivot 
in carburetor body. Rotate the throttle shaft 
until the throttle plate fully closes the bore 
around its entire perimeter; then tighten 
Screws. 

4. Operate the throttle lever; check for bind- 
ing between the throttle plate and carburetor 
bore. Loosen screws and adjust throttle plate as 
necessary; then torque screws to 8-12 inch lbs. 


Choke Shaft Installation 


1. Install the detent spring and ball into the 
carburetor body. 

CAUTION: If the detent ball does not drop 
through the tapped air cleaner base screw 
hole by its own weight, do not force it. Forcing 
the ball could permanently lodge it in the 
hole. Install the ball through the choke shaft 
bore instead. 

2. Compress the detent ball and spring. In- 
sert the choke lever/shaft assembly into carbu- 
retor body with the cutout portion of shaft fac- 
ing the air cleaner mounting surface. Make 
sure the choke lever is on the correct side of car- 
buretor body. 

3. Install the choke plate to choke shaft. 
Make sure the plate is positioned properly in 
bore as marked and noted during disassembly. 
(The numbers stamped on plate should face the 
air cleaner mounting surface and be upright.) 
Apply Loctite® #609 to threads of 2 plate re- 
taining screws. Install the screws so they are 
slightly loose. 

4. Operate the choke lever; check for binding 
between the choke plate and carburetor bore. 
Adjust plate as necessary; then torque screws to 
8-12 inch lbs. 


Carburetor Reassembly 


1. If the welch plugs have been removed for 
cleaning, new welch plugs must be installed. 
Use tool No. K01017 and the following proce- 
dure to install the welch plugs. 
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a. Position the carburetor body securely 
with the welch plug cavities to the top. 

b. Place a new welch plug into the cavity 
with the raised portion up. Use the end of the 
tool that is about the same size as plug and 
flatten the plug. Do not force the plug below 
the top surface. 

c. After welch plugs are installed, seal the 
exposed surface with sealant. Allow the seal- 
ant to dry. 

NOTE: Ifa commercial sealant is not avail- 

able, fingernail polish can be used. 

2. Install the main fuel jet. 

3. Install fuel inlet needle into inlet seat. In- 
stall float and slide float pin through float hinge 
and float hinge towers on carburetor body. 

4. Set Float Level: Invert the carburetor so 
the float tab rests on the fuel inlet needle. The 
exposed surface of float should be parallel with 
the bowl gasket surface of the carburetor body 
(exposed, free end of float 0.690-0.720 in. from 
bowl gasket surface). Bend the float tab with a 
small screwdriver to adjust. 

5. Install a new bowl gasket and the fuel 
bowl. Make sure the bowl gasket and bowl are 
centered and positioned properly to ensure a 
good seal. 

6. Install a new bowl retaining screw gasket 
and the bowl retaining screw. Torque screw to 
45-55 inch lbs. 

7. Install the idle speed adjusting screw and 
spring. 

8. Install the idle fuel adjusting needle and 
spring. turn the adjusting needle in (clockwise) 
until it bottoms lightly. 

CAUTION: The tip of the idle fuel adjusting 

needle is tapered to critical dimensions. 

Damage to the needle and the seat in carbure- 

tor body will result if the needle is forced. 

9. Turn the idle fuel needle out (counter- 
clockwise) from lightly bottomed according to 
the instructions in the “Adjustment” section of 
this Bulletin. 


HIGH ALTITUDE OPERATION (FIXED JET) 


When operating the engine at high altitudes, 
the main fuel mixture tends to get overrich. An 
overrich mixture can cause conditions such as 
black, sooty exhaust smoke, misfiring, loss of 
speed and power, poor fuel economy, and poor 
or slow governor response. 

To compensate for this, a special high alti- 
tude main fuel jet is available for each carbure- 
tor. The high altitude main fuel jet is sold in a 
kit which includes the jet and necessary 
gaskets. 


High Altitude Jet Installation (Fixed Jet) 


1. Remove the fuel bowl retaining screw, re- 
taining screw gasket, fuel bowl, and bowl 
gasket. 
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NOTE: I necessary, remove the air cleaner 
and carburetor from engine to make fuel bowl 
removal easier. 

2. Remove the float pin, float, and fuel inlet 
needle. 

3. Remove the existing main fuel jet. 

4. Install the new high altitude main fuel jet 
and torque to 12-16 inch lbs. 

5. Reinstall the fuel inlet needle, float, and 
float pin. 

6. Install the new bowl gasket from kit and 
the fuel bowl. Make sure the bowl gasket and 
bowl are centered and positioned properly to 
ensure a good seal. 

7. Install the new bowl retaining screw gas- 
ket from kit and the bowl retaining screw. 
Torque screw to 45-55 inch lbs. 

8. Reinstall the carburetor and air cleaner to 
engine as necessary using the new gaskets from 
kit. 


IDLE ADJUSTMENT PROCEDURE FOR 
K341AQS ENGINES WITH ANTI-DIESELING 
SOLENOID 


The idle speed of some vibro-mounted 
K341AQS engines has been increased to allow 
smoother operation at low idle and an anti-die- 
seling solenoid has been added to prevent die- 
seling during shut-down at the higher idle 
speed. If called upon to adjust the idle on any 
K341AQS engine with this solenoid, use the fol- 
lowing procedure. 

STEP 1 - IDLE FUEL MIXTURE AD- 
JUSTMENT: With engine stopped, turn the 
idle fuel adjusting screw all the way in (clock- 
wise) until it bottoms lightly then back out Ya 
turn. 

STEP 2 - IDLE SPEED ADJUSTMENT: 
Start engine and check idle speed with a hand 
tachometer. Idle, no load, speed should be 2100 
RPM. To set the idle speed, loosen the jam nut 
on the anti-dieseling solenoid and turn the sole- 
noid in or out until 2100 RPM idle speed is at- 
tained - retighten jam nut to lock solenoid in 
position. 


Thermostatic Type Automatic 
Chokes 


The automatic choke is a heat sensitive ther- 
mostatic unit. At room temperature, choke le- 
ver will be set in a vertical position. If engine 
should fail to start when cranked, adjust choke 
lever by hand to determine if choke setting is 
too lean or too rich. Once this has been estab- 
lished, adjustment can be made to remedy the 
situation. 


ADJUSTMENT 


1. Loosen adjustment lock screw on choke 
body. This allows the position of adjustment to 
be changed. 
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2. Moving adjustment bracket downward 
will increase the amount of choking. Upward 
movement will result in less choking. 

3. After adjustment is made, tighten adjust- 
ment lock screw. 


Electric-Thermostatic Type Automat- 
ic Chokes 


Remove air cleaner from carburetor to ob- 
serve position of choke plate. Choke adjustment 
must be made on cold engine. If starting in ex- 
treme cold, choke should be in full closed posi- 
tion before engine is started. A lesser degree of 
choking is needed in milder temperatures. 


ADJUSTMENT 


1. Move choke arm until hole in brass shaft 
lines up with slot in bearings. 

2. Insert #43 drill (0.089 in.) and push all 
the way down to engine manifold to engage in 
notch in base of choke unit. 

3. Loosen clamp bolt choke lever, push arm 
upward to move choke plate toward closed posi- 
tion. After desired position is attained, tighten 
clamp bolt then remove drill. 

4. After replacing air cleaner, check for evi- 
dence of binding in linkage, adjust as needed. 
Be sure chokes are fully open when engine is at 
normal operating temperature. 


SOLENOID, ANTI-DIESELING 


(45 435 01) 
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TROUBLESHOOTING 


Check resistance of heater terminal using an 
ohmmeter. Resistance should be 3 ohms or 
more. If resistance is less than 3 ohms, replace 
the choke. 


CHOKE REPLACEMENT AND ADJUSTMENT 


1. Position the choke unit on the two mount- 
ing screws so that it is slightly loose. 

2. Hold the choke plate in the wide open 
position. 

3. Rotate the choke unit clockwise on the 
carburetor (viewed from the choke side) with a 
slight pressure until it can no longer be rotated. 

4. While holding the choke unit in the above 
position, tighten the two mounting screws. 

NOTE: With engine not running and before 

any cranking, the choke plate will be closed 5- 

10° at a temperature of about 75°F. As the 

temperature decreases the choke plate will 
close even more. 

5. Check choke function by removing the 
spark plug lead and cranking the engine. The 
choke plate should close a minimum of 45 de- 
grees at temperatures above 75 degrees F. The 
plate will close more at lower temperatures. 

NOTE: During cranking, the choke will re- 

main closed only 5 to 10 seconds, as choke 

closing time is controlled by the Decision 

Maker. 
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CHOKE SHAFT SPRING ADJUSTMENT 


To adjust the choke spring, hold the plate in 
the wide open position. Windup the spring Ya 
turn and then place the straight end of the 
spring through the hole in the shaft. 


FUEL SYSTEM 


The main components of the fuel system as 
used on K series engines are: 

e Fuel tank 

e Primary regulator 

o Secondary regulator 

e Carburetor 

In some applications, the primary and sec- 
ondary regulators are combined in one two- 
stage unit. The gas carburetor and secondary 
regulator (or two stage regulator) are normally 
furnished with the engine. Other components 
are furnished by the fuel supplier. 

There are some isolated instances in which 
the equipment manufacturer supplies the en- 
tire fuel system for operation with gas. Infor- 
mation on servicing these systems must be ob- 
tained from the equipment manufacturer. 

Depending on the air temperature and the 
mixture of gasses in the tank, pressure at the 


outlet of the tank can be as high as 180 to 200 
psi. 
Secondary Regulator 


The secondary regulators used on Kohler en- 
gines are compact single diaphragm types. This 
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type regulator accurately regulates the flow of 
gas to the carburetor and shuts the gas off auto- 
matically when the demand for gas ceases. If 
the regulator fails, it must be replaced or recon- 
ditioned by an authorized gas equipment repair 
shop. Do not attempt to repair a faulty 
regulator. 

Secondary regulators used on Kohler engines 
require only one adjustment. This adjustment 
should be performed while the engine is 
running. 

Garretson Model S, SD and KN regulators 
have a lockoff or fuel control adjustment. Use 
the following procedure to make this 
adjustment. d 

NOTE: The regulator should be mounted as 

close to vertical as possible, and adjusted in 

the position in which it will be mounted on 
the engine. 

1. Connect regulator inlet to a source of 
clean compressed air, not over 10 psi. Do not 
connect to a gas supply. 

2. Turn air supply on. 

3. If the regulator being adjusted is a Model 
KN, open the lock off adjusting screw until air 
just starts flowing through the regulator. 

4. Turn the lock off adjusting screw in slowly 
until air flow stops. 

NOTE: A soap bubble test is a good way to 

check for complete shutoff. If bubbles indicate 

that air is still flowing, turn the screw in one 
more full turn. 

The lock off adjusting screw may be used to 
adjust fuel flow while the engine is idling. Nev- 
er adjust at any speed above idle. 

5. If the regulator being adjusted is a Model 
S or SD, depress the primer button for an in- 
stant. This will allow air to flow through the 
regulator. 

6. Check the air flow stops when the primer 
is released. 

7. If air flow does not stop completely, loosen 
the adjustment screw lock nut and turn the ad- 
justment screw in until air flow stops, then one 
more full turn. 

8. Repeat steps 5 through 7 until air flow 
sops every time. 

9. Tighten adjustment screw lock nut. 


Primary Regulator 


The primary regulator provides initial con- 
trol of the fuel under pressure as it comes from 
the fuel supply tank. The inlet pressure for pri- 
mary regulators should never exceed 250 psi. 
The primary regulator is adjusted for outlet 
pressure of approximatelly 6 ounces per square 
inch (11 in. W.C.). If the regulator does not 
function properly, replace it or have it serviced 
by an authorized gas equipment shop. Never at- 
tempt to service a faulty primary regulator. 
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Upon demand for fuel, pressure drops on the 
outside of the regulator diaphragm. The gas in- 
let valve then begins to open, allowing fuel to 
pass through the regulator to the secondary 
regulator. As the need for more fuel increases, 
the fuel inlet valve opens further, allowing 
more fuel to pass. 

Pressure may be adjusted by removing the 
bonnet cap and turning the spring tension ad- 
justment with a large screwdriver. Turning 
clockwise increases the pressure; turning coun- 
terclockwise decreases it. 


Two Stage Regulator 


The two stage regulator used on Kohler en- 
gines is a double diaphragm type regulator de- 
signed for use with air-cooled engines. It com- 
bines primary and secondary regulation in one 
unit. The regulator fuel inlet is connected to the 
fuel tank. Its outlet is connected to the carbure- 
tor. If the regulator fails to operate properly, re- 
place it or have it serviced by an authorized gas 
equipment shop. Never attempt to service a 
faulty regulator. 

Vaporized fuel is admitted to the regulator at 
fuel tank pressure (up to 250 psi). Because the 
secondary valve is closed (engine not running), 
the pressure on the internal side of the primary 
diaphragm builds until the pressure overcomes 
the spring action on the opposite side of the dia- 
phragm. This primary diaphragm spring has 
sufficient tension to require approximately 10 
psi pressure on the internal side of the dia- 
phragm to counteract the opening force due to 
the spring. When the pressure reaches this lev- 
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el, the valve is closed, preventing further pres- 
sure rise. 

The secondary diaphragm acts against the 
secondary valve spring. Its action results from 
vacuum caused by the carburetor. As the vacu- 
um begins acting on the diaphragm, the dia- 
phragm is moved nearer to the center of the 
regulator, opening the secondary valve until 
equilibrium is reached. As more fuel is needed, 
vacuum from the carburetor increases, causing 
the secondary valve to open further. When fuel 
is flowing, pressure on the primary diaphragm 
is lowered slightly, permitting the spring to 
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open the primary valve in an attempt to bring 
the pressure back to 10 psi. 


ADJUSTMENT 


1. Turn the secondary adjustment counter- 
clockwise as far as it will go. Then turn it clock- 
wise 3 turns. 

2. Connect a source of clean compressed air 
of at least 25 psi to the regulator inlet an de- 
press primer button 3 times. 

3. Connect a 0 to 15 psi pressure gauge to the 
fuel outlet and press and hold the primer but- 
ton. The pressure gauge should read approxi- 
mately 2 psi and hold steady at this reading. If 
pressure rises slowly, the primary valve is leak- 
ing and the regulator must be replaced. If pres- 
sure remains constant, proceed. 

4. Remove pressure gauge and cover outlet 
with a film of soap solution. If a bubble forms, 
the secondary valve is leaking. 

5. Slowly turn the secondary adjustment to 
the left until the bubble expands, then to the 
right one complete turn to stop the leak. If leak- 
ing persists, replace the regulator. 


GOVERNOR 


Engine speed governors in the K series of en- 
gines (with the exception of the K91) are of the 
centrifugal flyweight mechanical type. The K91 
utilizes a flyball. The governor gear and fly- 
weight mechanism are contained within the 
crankcase. The governor gear is driven by a 
gear on the camshaft. 
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Operation 


In operation, centrifugal force causes the fly- 
weights (or flyball) to move outward with an in- 
crease in speed and inward with a decrease. As 
the flyweights move outward, they force the 
regulating pin of the assembly to move out- 
ward. The regulating pin contacts the tab on 
the cross shaft, causing the shaft to rotate with 
changing speed. One end of the cross shaft pro- 
trudes through the side of the crankcase. 
Through external linkage attached to the cross- 
shaft, the rotating action is transmitted to the 
throttle on the carburetor. 

When the engine is not running, the governor 
spring holds the throttle in the open position. 
When a normal load is applied to an operating 
engine, the speed tends to decrease. The result- 
ing rotation of the cross shaft acts against the 
governor spring, opening the throttle wider. 
This action admits more fuel, restoring engine 


speed. As speed again reaches the governed set- 
ting, the shaft rotates to close the throttle valve 
enough to maintain governed speed. 
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Initial adjustment 


Governed speed may be at a fixed point as 
constant speed applications or variable as de- 
termined by a throttle control setting. 


INITIAL ADJUSTMENT 
K91, K141, K161, K181 


Governors are adjusted at the factory. Fur- 
ther adjustment should not be necessary unless 
the governor arm or linkage work loose or be- 
come disconnected. The need for governor ad- 
justment may be indicated by engine speed 
surges or hunting with changes in load or by a 
considerable drop in engine speed when a nor- 
mal speed is applied. The internal governor 
mechanism is different on the K241 through 
K341 models. Be sure to follow the adjustment 
procedure for the model engine being serviced. 

1. Loosen, but do not remove, the nut that 
holds the governor arm to the governor cross 
shaft. 


ee 
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2. Grasp the end of the cross shaft with pli- 
ers and turn counterclockwise as far as possi- 
ble. The tab on the cross shaft will touch the 
rod on the governor gear assembly. 

3. Pull the governor arm away from the car- 
buretor as far as it will go, then tighten nut 
holding governor arm to cross shaft. 


THROTTLE WIRE INSTALLATION 


In those applications where a throttle is to be 
connected to the engine, connect it as follows. 

1. Bend the end of the throttle wire. 

2. Place throttle control in open position. In- 
sert throttle wire in speed control disc hole 
nearest the throttle bracket. 

3. Install throttle cable clamp and bolt it to 
the throttle bracket. 

4. Remove drive pin from speed control disc 
and operate the throttle control, rotating the 
disc from idle to full speed. 


SPEED ADJUSTMENT 


CAUTION: The maximum allowable speed 
for Model K91 is 4000 RPM. Models K161 
and K181 are restricted to 3600 RPM maxi- 
mum. Never tamper with the governor setting 
to increase engine speed above these limits. 
Severe personal injury and damage to the en- 
gine or equipment can result if the engine is 
operated at speeds above these maximums. 
After making an initial adjustment or con- 
necting a throttle wire, set speed adjustment as 
follows. 

1. Start the engine and allow a few minutes 
for warmup. 

2. Open the throttle to full speed and check 
engine speed with a tachometer. Speed should 
be approximately 4000 RPM for Model K91 and 
3600 RPM for Model K161 or K181. 

3. If speed is not as required, slightly loosen 
the bushing nut at the speed control disc. 

4. Move the throttle bracket counterclock- 
wise to increase engine speed or clockwise to de- 
crease speed. 

5. When proper speed is set, tighten the 
bushing nut. 


Installing throttle 
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DECREASE SPEED 
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Speed adjustment 


NOTE: Do not use excessive force in tighten- 
ing the bushing nut. Excessive force could 
cause binding or stripping of threads. 


OPERATION 


Centrifugal force acting on the rotating gov- 
ernor gear assembly causes the flyweights to 
move outward as speed increases and inward as 
speed decreases. As the flyweights move out- 
ward they force the regulating pin of the assem- 
bly to move outward. The regulating pin con- 
tacts the tab on the cross shaft, causing the 
shaft to rotate with changing speed. One end of 
the cross shaft protrudes through the side of 
the crankcase. Through external attached to 
the cross shaft, the rotating action is transmit- 
ted to the throttle plate of carburetor. 
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Initial governor adjustment 


When the engine is at rest and the throttle is 
in the “fast” position, the tension of the gover- 
nor spring holds the throttle valve open. When 
the engine is operating (governor gear assembly 
is rotating), the force applied by the regulating 
pin against the cross shaft tends to close the 
throttle valve. The governor spring tension and 
the force applied by the regulating pin are in 
"equilibrium" during operation, holding the 
engine speed constant. 

When a load is applied and the engine speed 
(and governor speed) decreases, the governor 
spring tension moves the governor arm to open 
the throttle plate wider. This admits more fuel 
and restores engine speed. (This action takes 
place very rapidly, so a reduction in speed is 
hardly noticed.) As the speed reaches the gov- 
erned setting, the governor spring tension and 
the force applied by the regulating pin will 
again be in equilibrium. This maintains engine 
speed at a relatively constant level. 

Governed speed may be at a fixed point as on 
constant speed applications, or variable as de- 
termined by a throttle control lever. 


ADJUSTMENT 


CAUTION: The maximum allowable speed 
for these engines is 3600 RPM, no load. Never 
tamper with the governor setting to increase 
the maximum speed. Severe personal injury 
and damage to the engine or equipment can 
result if operated at speeds above maximum. 
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clearance between governor arm and cross 


shaft. Make sure the throttle linkage is con- 


nected to governor arm and throttle lever on shaft bushing nut to prevent interference. 


carburetor to ensure proper setting. . 

1. Pull the governor arm away from the car- High Speed Adjustment 
buretor as far as it will go. The maximum allowable speed is 3600 RPM, 
no load. The actual high speed setting depends 


2. Grasp the end of cross shaft with pliers 


-— dam — 
GOVERNOR ARM H ml NEN f / 
f 
= THROTTLE CONTROL 
GOVERNOR SPRING\ ESA Vemm PQ 
Ds | d [| k 
Poma — 1 
dii? | = | 
rite Kä I E 
o 
t 


GOVERNOR ARM BRACKET 


utm e M RR 


D hg 
o 
ier.) 


SPEED CONTROL BRACKET 


HIGH SPEED STOP 


Variable speed governor 


KOHLER K-SERIES ENGINES 1984-92 2 THROUGH 12 HP 201 


on the application. Refer to the equipment 
manufacturer's instructions for specific high 
speed settings. Check the operating speed with 
a tachometer; do not exceed the maximum. To 
adjust high speed stop: 

1. Loosen the lock nut on high speed adjust- 
ing screw. 

2. Turn the adjusting screw in or out until 
desired speed is reached. Tighten the lock nut. 

3. Recheck the speed with the tachometer; 
readjust if necessary. 


Sensitivity Adjustment 


Governor sensitivity is adjusted by 
repositioning the governor spring in the holes 
in governor arm. If set too sensitive, speed surg- 
ing will occur with a change in load. If a big drop 
in speed occurs when normal load is applied, 
the governor should be set for greater 
sensitivity. 

The standard spring position is in the third 
hole from the cross shaft. the position can vary, 
depending on the engine application. There- 
fore, make a note of (or mark) the spring posi- 
tion before removing it from the governor arm. 


RETRACTABLE STARTERS 


Retractable starters are lubricated during 
manufacturer and should require no further lu- 
brication until disassembly for cord or rewind 
spring replacement or for other repair. 

Frequently check mounting screws to make 
sure starter is securely tightened on blower 
housing of engine. If screws are loose, starter 
realignment may be necessary. Also make sure 
that the air intake screen is maintained in clean 
condition at all times. 
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Starters have die cast aluminum housings. A 
friction shoe assembly under spring tension is 
used and engages in the drive cup when the 
starter handle is pulled. The drive cup is held in 
place on the engine with flywheel nut. A pin on 
the cup is engaged in crankshaft keyway to pre- 
vent slippage of the drive cup. 


OPERATION 


1. Be sure starter screen is kept clean when 
operating engine or serious engine damage can 
result from lack of cooling air. 

2. After engine has started, do not allow 
starter rope to snap back into starter housing. 
Continue to hold handle and allow starter rope 
to rewind slowly. 

NOTE: Releasing handle when starter rope 

is extended will shorten life of starter. 

3. Do not use starter in a rough manner, 
such as jerking or pulling starter rope all the 
way out. A smooth, steady pull will start engine 
under normal conditions. 

4. Always pull starter handle straight out so 
that rope will not receive excessive wear from 
friction against guide. Proper procedure will 
prevent unnecessary wear. 

5. If coil starter should ever fail, starter as- 
sembly can be removed and engine cranked 
with a rope. The starter drive cup will serve as a 
pulley for emergency purposes. 


DISASSEMBLY 


If starting rope breaks or if staring spring 
fails, the following procedure should be 
followed. 

NOTE: Handle rewind springs with caution. 
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Fairbanks-Morse starter—exploded view 
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Fairbanks-Morse starter disassembly 


1. To remove starter from engine, remove 
four mounting bolts. 

2. Hold washer (Key 7) in position with 
thumb while removing retainer ring (Key 6) 
with a screwdriver. 

3. Remove washer (Key 7), spring (Key 8), 
washers (Keys 9 and 10) then remove friction 
shoe assembly (Keys 11, 12, 13, and 14). 

4. Prevent rewind spring from escaping from 
cover by carefully lifting rotor about 1⁄2 in. and 
detach inside spring loop from rotor. 
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NOTE: If spring should escape, it can easily 
be replaced in cover by coiling in turns. 


STARTING ROPE REPLACEMENT 


When installing a new rope (Key 16) in rotor, 
thread through rotor hole, then wind rope onto 
rotor, as explained in “Reassembly.” Replace 
handle and washer, if used, and tie a double 
knot in the end of the rope. 
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Exploded view 
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REWIND SPRING REPLACEMENT 


1. Start with the inside loop, remove spring 
carefully from cover by pulling out one loop ata 
time, holding back the rest of the turns. When 
replacing with new spring, note the position of 
spring loop. 

2. Spring holders furnished with replace- 
ment springs simplify the assembly procedure. 
Place spring in proper position as shown, with 
the outside loop engaged around the pin. Then 
press the spring into cover cavity thus releasing 
the spring holder. A few drops of SAE 20 or 30 
oil should then be applied to spring and Ken 
grease on cover shaft. 


REASSEMBLY 


1. Replace washers (Keys 9 and 10), friction 
shoe assembly, washers (Keys 9 and 10), spring 
(Key 8), washer (Key 7), and retaining ring 
(Key 6). 

2. Starter rope is now completely wound on 
rotor in the direction shown. 

3. The starter will be damaged if not cen- 
tered properly. To ensure the proper centering 
of the starter, pull out the centering pin (Key 
19) about Le in.. Place the starter on the four 
screws, make sure the centering pin engages 
the center hole in the crankshaft and press into 
position. Hold the starter with one hand and 
place the lock washers and nuts on the screws 
and tighten securely. 


INSTALLING STARTER 


1. To align the starter, place it on the blower 
housing in the desired position, with the center- 
ing pin engaged in the center hole of the crank- 
shaft. (If the centering pin is too short to reach 
the crankshaft, use a pair of pliers and pull the 
pin out to the correct length.). 

2. Press the starter into position and install 
the four screws with lock washers and flat 
washers. 

3. Hold the starter assembly in this centered 
position and securely tighten the four screws. 


Stamped Housing Models 


CAUTION: Retractable starters contain a 
powerful wire recoil spring that is under ten- 
sion. Do not remove the center screw from the 
starter until the tension is released. Remov- 
ing the center screw before releasing spring 
tension, or improper starter disassembly, can 
cause the sudden and potentially dangerous 
release of the spring. 

Always wear safety goggles when servicing 
retractable starters - full face protection is 
recommended. 

To ensure personal safety and proper start- 
er disassembly, the following procedures 
must be followed carefully. 
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REMOVAL 


Remove the five screws securing the starter 
assembly to blower housing. 


INSTALLATION 


1. Install starter to blower housing using the 
five mounting screws. Leave screws slightly 
loose. 

2. Pull the handle out approximately 8 in. to 
10 in. until the pawls engage in the drive cup. 
Hold the handle in this position and tighten the 
screws securely. 


STARTER PAWLS REPLACEMENT 


A paw] repair kit, No. 41 757 02 is available. 
This kit includes two starter pawls, two pawl 
springs, two retaining rings, and installation 
instructions. 

1. Remove starter from engine. 
CAUTION: Do not remove the center screw of 
the starter when replacing pawls. Removal of 
the center screw can cause the sudden and po- 
tentially dangerous release of the recoil 
spring. It is not necessary to remove the center 
screw when making this repair. 

2. Carefully not position of the pawls, pawl 
springs, and retaining ring before disassembly. 
(Components must be assembled correctly for 
proper operation.). 

3. Remove the retaining rings, pawls, and 
pawl spring springs from pawl pins on pulley. 

4. Clean pins and lubricate with any com- 
mercially available bearing bearing grease. 

5. Install new pawl springs, pawls, and re- 
taining rings. When properly installed, the pawl 
springs will hold the pawls against the pawl 
cam. 

NOTE: Make sure the snap rings are secure- 

ly seated in grooves of pawl pins. Failure to 

seat the snap ring can cause pawls to dislodge 
during operation. 

6. Pull rope to make sure pawls operate 


properly. 


Starter pawls 
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Removing handle 


7. Install starter to engine as instructed un- 
der “To Install Starter." 


ROPE REPLACEMENT 


The rope can be replaced without complete 
starter disassembly. 

1. Remove the starter from engine. 

2. Pull the rope out approximately 12 in. and 
tie a temporary (slip) knot in it to keep it from 
retracting into starter. 

3. Remove the rope retainer from inside han- 
dle. Untiethe knot and remove the retainer and 
handle. 

4. Hold the pulley firmly with thumb and 
untie the slip knot. Allow the pulley to rotate 
slowly as the spring tension is released. 

5. When all spring tension on the starter pul- 
ley is released, remove old rope from pulley. 

6. Tie a single knot in one end of new rope. 

7. Rotate the pulley counterclockwise (when 
viewed from pawl side of pulley) until the 
spring is tight. (Approx. 6 full turns of pulley). 

8. Rotate the pulley clockwise until the rope 
pocket is aligned with the rope guide bushing of 
housing. 

NOTE: Do not allow pulley/spring to un- 

wind. Enlist the aid of a helper if necessary, 


Releasing spring tension 
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Installing rope 


or use a c-clamp to hold the pulley in position. 

9. Insert the new rope into the rope pocket of 
pulley and through rope guide bushing in 
housing. 

10. Tie a slip knot approximately 12 in. from 
the free end of rope. Hold pulley firmly with 
thumb and allow pulley to rotate slowly until 
the temporary knot reaches the rope guide 
bushing in housing. 

11. Slip the handle and rope retainer onto 
rope. Tie a single knot at the end of rope and in- 
stall rope retainer into handle. 


Removing pulley from housing 


Position of spring and keeper on pulley 
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Recoil Spring 


Starter Housing 


Exploded view 


12. Untie the slip knot in rope and pull the 
handle out until the rope is fully extended. 
Slowly retract the rope into the starter. If the 
spring has been properly tensioned, the rope 
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will fully retract until the handle hits the 
housing. 


DISASSEMBLY 


1. Remove starter from engine. 
CAUTION: Do not remove the center screw of 
the starter until the tension of recoil spring 
has been released. Removing the center screw 
before releasing spring tension, or improper 
starter disassembly can cause the sudden and 
potentially dangerous release of the recoil 
spring. Follow these instructions carefully to 
ensure personal safety and proper starter dis- 
assembly. Make sure adequate face protection 
is worn by all persons in the area. 

2. Puil the rope out approximately 12 in. and 
tie a temporary (slip) knot in it to keep it from 
retracting into starter. 

3. Remove the rope retainer from inside han- 
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Removing pawl retainer, pawls, and related compo- 
nents 
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Removing pulley from housing 


dle and untie the knot to remove retainer and 
handle. 

4. Hold the pulley firmly with thumb and 
untie the slip knot. Allow pulley to rotate slowly 
as the spring tension is released. 

5. When all spring tension on the starter pul- 
ley has been released, remove the rope from the 
pulley. 

6. Remove the center screw, washer, pawl 
cam, and brake spring. 

7. Rotate the pulley clockwise 2 full turns. 
This will ensure the pulley is disengaged from 
the spring. 

8. Hold the pulley into starter housing and 
invert starter so the pulley is away from your 
face, and away from others in the area. 

9. Rotate the pulley slightly from side to side 
and carefully separate the pulley from the 
starter housing. 

NOTE: If the pulley and housing do not sep- 
arate easily, the spring could be engaged with 
the pulley, or there is still tension on the 
spring. Return the pulley to the housing and 
repeat step 7 before separating the pulley and 
housing. 

10. Note the position of the spring and keeper 
assembly on the pulley. (The spring and keeper 
assembly must be correctly positioned on pulley 
for proper operation.) Remove the spring and 
keeper assembly from the pulley as a package. 


T Rope Lock | 


Replacing rope 
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Removing spring from housing 


CAUTION: Do not remove the spring from 

the keeper. Severe personal injury could re- 

sult from sudden uncoiling of the spring. 

11. Remove the rope from pulley. If neces- 
sary, remove the starter pawl components from 
pulley as instructed under “To Replace Starter 
Pawls." 


INSPECTION AND SERVICE 


1. Carefully inspect rope, starter paws, hous- 
ing, center screw, and other components for 
wear or damage. 

2. Replace all worn or damaged components. 

3. Donot attempt to rewind a spring that has 
come out of the keeper. Order and install a new 
spring and keeper assembly. 

4. Clean away all old grease and dirt from 
starter components. Generously lubricate the 
spring and center shaft of starter housing with 
any commercially available bearing grease. 


REASSEMBLY 


1. Make sure spring 1s well lubricated with 
grease. Position the spring and keeper assem- 
bly to pulley (side opposite pawls). The outside 
spring tail must be positioned opposite rope 
pocket. 

2. Install the pulley with spring and keeper 
assembly into starter housing. 

NOTE: The pulley is in position when the 


Handle 


Installing spring using seal installer and handle 
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center shaft is extending slightly above the 

face of the pulley. Do not wind the pulley and 

recoil spring at this time. 

3. Lubricate the brake spring sparingly with 
grease. Install the brake spring into the recess 
in center shaft of starter housing. (Make sure 
the threads in center shaft remain clean, dry, 
and free of grease or oil.). 

4. Apply a small amount of Loctite® #271 to 
the threads to center screw. Install the center 
screw with washer and cam to the center shaft. 
Torque screw to 65-75 inch lbs. 

5. If necessary, install the pawl springs, 
pawls, and retaining rings to pins on starter 
pulley. Refer to “To Replace Starter Pawls.” 

6. Tension the spring and install the rope 
and handle as instructed in steps 5 through 12 
under “To Replace Rope." 

7. Install the starter to engine. 


Cast Housing Models 
DISASSEMBLY 


1. Remove the starter from engine. 
CAUTION: Do not remove the center screw of 
the starter until the tension of recoil spring 
has been released. Removing the center screw 
before releasing spring tension, or improper 
starter disassembly can cause the sudden and 
potentially dangerous release of the recoil 
spring. Follow these instructions carefully to 
ensure personal safety and proper starter dis- 
assembly. Make sure adequate face protection 
is worn by all persons in the area. 

2. Pull the rope out approximately 12 in. and 
tie a temporary (slip) knot in it to keep it from 
retracting into starter. 

3. Removethe rope retainer from inside han- 
dle. Untie the knot and remove the retainer and 
handle. 

4. Rotate the pulley counterclockwise until 
the notch in pulley is next to the rope guide 
bushing. 

5. Hold the pulley firmly to keep it from 
turning. Untie the slip knot and pull the rope 
through the bushing. 

6. Place the rope into the notch in pulley. 
This will keep the rope from interfering with 
the starter housing leg reinforcements as the 
pulley 1s rotated (step 7). 

7. Hold the housing and pulley with both 
hands. Release pressure on the pulley and allow 
it to rotate slowly as the spring tension is re- 
leased. Be sure to keep the rope in the notch. 

8. Make sure the spring tension 1s fully re- 
leased. (the pulley should rotate easily in either 
direction.). 

9. When all spring tension on the pulley is re- 
leased, remove the center screw, 94 in. DIA. 
washer, and Y in. DIA. washer. 
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10. Carefully lift the pawl retainer from 
pulley. 

NOTE: A small return spring and nylon 
spring retainer (spacer) are located under the 
pawl retainer. These parts are fragile and can 
be easily lost or damaged. If necessary, use a 
small screwdriver to loosen the spring retain- 
er from the post on pulley. Replace the spring 
if it is broken, stretched, or shows other signs 
of damage. 

11. Remove the 1% in. DIA. thrust washer, 
brake, return spring, nylon spring retainer, and 
pawls. 

12. Rotate the pulley clockwise 2 full turns. 
There should be no resistance to this rotation. 
This will ensure the pulley is disengaged from 
the recoil spring. 

13. Hold the pulley into starter housing and 
invert starter so the pulley is away from your 
face and others in the area. 

14. Rotate the pulley slightly from side to side 
and carefully separate the pulley from the 
starter housing. 

NOTE: Pulley and housing do not separate 
easily, the spring could be engaged with pul- 
ley, or there ts still tension on the spring. Re- 
turn the pulley to the housing and repeat step 
12 before separating the pulley and housing. 

15. Only if it is necessary for the repair of 
starter, remove the spring from the starter 
housing as instructed under “To Replace Recoil 
Spring.” Do not remove the spring unless it is 
absolutely necessary. 


INSPECTION AND SERVICE 


1. Carefully inspect the rope, starter pawls, 
housing, center screw, center shaft, spring and 
other components for wear or damage. 

2. Replace all worn or damaged components. 

3. Carefully clean all old grease and dirt from 
starter components. Lubricate the spring, cen- 
ter shaft, and certain other components as spec- 
ified in these instructions with any commercial- 
ly available bearing grease. 


ROPE REPLACEMENT 


The starter must be completely disassembled 
to replace the rope. 

1. Remove the starter from engine. 

2. Disassemble starter as instructed in steps 
2 through 14 under “Disassembly.” 

3. Remove the 4 Phillips head screw securing 
the pulley and sheave. Separate the pulley and 
sheave and remove the old rope. 

4. Position the new rope in the notch in the 
pulley and around the rope lock post. 

NOTE: Use only a genuine Kohler replace- 

ment rope which is designed for this starter. 

Using rope of the incorrect diameter and/or 

type will not lock properly in the pulley. 
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5. Install the sheave to the pulley and install 
the 4 Phillips head screws. Use care not to strip 
or cross-thread the threads in pulley. 

6. Inspect the pulley to make sure the sheave 
is securely joined to the pulley. Pull firmly on 
the rope to make sure it is securely retained in 
the pulley. 


RECOIL SPRING REPLACEMENT 


CAUTION: Do not attempt to pull or pry the 
recoil spring from the housing. Doing so can 
cause the sudden and potentially dangerous 
release of the spring from the housing. Follow 
these instructions carefully to ensure person- 
al safety and proper spring replacement. 
Make sure adequate face protection is worn 
throughout the following procedure. 

1. Carefully not the position of the spring in 
the housing. The new spring must be installed 
in the proper position - it is possible to install it 
backwards in the housing. 

2. Place the housing on a flat wooden surface 
with the recoil spring and center shaft down 
and away from you. 

3. Grasp the housing by the top so that your 
fingers are protected. Do not wrap your fingers 
around the edge of the housing. 

4. Lift the housing and rap it firmly against 
the wooden surface. repeat this procedure until 
the spring is released from the spring pocket in 
housing. 

5. Discard the old spring. 

CAUTION: Do not attempt to rewind or rein- 

stall a spring once it has been removed from 

the starter housing. Severe personal injury 
could result from the sudden uncoiling of the 
spring. Always order and install a new 
spring which is held in a specially designed 

“C-ring” spring retainer. 

6. Thoroughly clean the starter housing re- 
moving all old grease and dirt. 

7. Carefully remove the masking tape sur- 
rounding the new spring/C-ring. 

8. Position the spring/C-ring to the housing 
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so the spring hook is over the post in the hous- 
ing. Make sure the spring is coiled on the cor- 
rect direction. 

9. Obtain Deal Installer #11791 and Handle 
#11795. (Refer to “Special Tools" Section.) 
Hook the spring hook over the post in housing. 
Make sure the spring/C-ring is centered over 
the spring pocket in housing. Drive the spring 
out of the c-ring and into the spring pocket us- 
ing the seal installer and handle. 

10. Make sure all of the spring coils are bot- 
tomed against ribs in spring pocket. Use the 
seal installer and handle to bottom the coils, as 
necessary. 

11. Lubricate the spring moderately with 
wheel bearing grease before reassembling the 
starter. 


ASSEMBLY 


1. Install the recoil spring into the starter 
housing as instructed under Replace Recoil 
Spring. 

2. Sparingly lubricate the center shaft of 
starter with wheel bearing grease. 

3. Make sure the rope is in good condition. If 
necessary, replace the old rope as instructed 
under “To Replace Rope." 

NOTE: Ready the pulley and rope for assem- 
bly by unwinding all of the rope from the pul- 
ley. Place the rope in the notch in the pulley. 
This will keep the rope from interfering with 
the starter leg reinforcements as the pulley is 
rotated later during reassembly. 
4. Install the pulley onto the center shaft. 
NOTE: If the pulley does not fully seat, it is 
resting on the inner center spring coil. Rotate 
the pulley slightly from side to side while ex- 
erting slight downward pressure. This 
should move the inner spring coil out of the 
way and allow the pulley to drop into 
position. 

The pulley is in position when the center 
shaft is flush with the face of the pulley. Do not 
wind the pulley and recoil spring at this time. 
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Winding rope onto pulley 


5. Install the starter pawls into the appropri- 
ate pockets in the pulley. 

6. Sparingly lubricate the underside of the 
1% in. DIA. washer with grease and install it 
over the center shaft. Make sure the threads in 
center shaft remain clean, dry, and free of 
grease or oil. 

7. Sparingly lubricate the insides of the 
"legs" of the brake spider with grease. Instal 
the brake to the retainer. 

8. Install the small return ring to the pawl 
retainer. Make sure it is positioned properly. 

9. Position the pawl retainer and return 
spring next to the small post on pulley. Install 
the free loop of the return spring over the post. 
Install the nylon spring retainer over the post. 

10. Invert the pawl retainer over the pawls 
and center hub of pulley. Take great care not to 
damage or unhook the return spring. Make 
sure the pawls are positioned in the slots of 
pawl retainer. 

11. Asa test, rotate the pawl retainer slightly 
clockwise. Pressure from the return spring 
should be felt. In addition, the pawl retainer 
should return to its original position when re- 
leased. If no spring pressure is felt or the retain- 
er does not return, the spring is damaged, un- 
hooked, or improperly assembled. Repeat steps 
8, 9, and 10 to correct the problem. 

12. Sparingly lubricate the 1⁄2 in. DIA. washer 
and °/ in. DIA. washer in the center of pawl re- 
tainer. Make sure the threads in center shaft 
remain clan, dry, and free of grease or oil. 

13. Apply a small amount of Loctite® #271 to 
the threads of center screw. Install the center 
screw to center shaft. Torque screw to 55-70 
inch lbs. 

14. Rotate the pulley counterclockwise (when 
viewed from the pawl side of pulley) until the 
spring is tight. (Approximately 4 full turns of 
pulley.) Make sure the fully extended rope is 
held in the notch in pulley to prevent interfer- 
ence with the housing leg reinforcements. 

15. Rotate the pulley clockwise until the 
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notch is aligned with the rope guide bushing of 
housing. 
NOTE: Do not allow the pulley/spring to un- 
wind. Enlist the aid of a helper, or use a c- 
clamp to hold pulley in position. 

16. Insert the free end of rope through rope 
guide bushing. Tie a temporary (slip) knot ap- 
proximately 12 in. from the free end of the rope. 

17. Hold the pulley firmly with thumbs and 
allow the pulley to rotate slowly until the slip 
knot reaches the rope guide bushing of housing. 

18. Slip the handle and rope retainer onto 
rope. Tie a single knot at the end of rope and in- 
stall retainer into handle. 

19. Untie the slip knot and pull the handle 
out until the rope is fully extended. Slowly re- 
tract the rope into the starter. If the spring has 
been properly tensioned, the rope will fully re- 
tract until the handle hits the housing. 


IGNITION SYSTEMS 


Kohler K series are fitted with one of three 
types of ignition systems, each available in dif- 
ferent versions. Most parts in one system are 
not interchangeable with parts from another 
system. Care should be taken in selection of re- 
placement parts to ensure the right parts are 
used. The three types of systems and their 
available versions are: 


Magneto Ignition System 

1. Magneto rotor type; ignition only 

2. Magneto flywheel type (magnet ring; igni- 
tion only) 

3. Magneto flywheel type with 3 Amp light- 
ing coils 

4. Magneto flywheel type with 10 Amp 
alternator 


Battery Ignition Systems 
1. Battery ignition with motor generator 
2. Battery ignition with 10 Amp alternator 
3. Battery ignition with 15 Amp alternator 
4. Battery ignition with 30 Amp alternator 


Breakerless Ignition System 

1. Breakerless ignition with 10 Amp 
alternator 

2. Breakerless ignition with 15 Amp 
alternator 


Magneto Ignition System 
OPERATION 


In all magneto ignition systems, high- 
strength permanent magnets provide the ener- 
gy for ignition. In rotor type systems, the mag- 
net is pressed onto the crankshaft and is rotat- 
ed inside a coil-core assembly (stator) mounted 
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Wiring diagram—battery ignition system 
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Typical battery ignition coil 


on the breaking plate. In the other systems, a 
permanent magnet ring on the inside of the fly- 
wheel revolves around the stator. Movement of 
the magnets past the stator induces electric 
current flow in the stator coil (and in alternator 
and lighting coils if provided). The magnets are 
mounted with alternate North and South poles 
so that the direction of magnetic flux constant- 
ly changes, producing an alternating current 
(AC) in the stator coil windings. 

The stator windings are connected to the 
magneto ignition coil. Current flow in the igni- 
tion coil reaches its highest peak at the instant 
the magnetic flux reverses direction. This is the 
point at which the system is timed to provide a 
spark at the spark plug. 

The ignition coil has a low tension primary 
winding and a high tension secondary winding. 
The secondary winding has approximately 100 
turns of wire for evert 1 turn in the primary. 
This relationship causes the voltage induced in 
the secondary winding to be about 100 times 
higher than in the primary. If the magneto pro- 
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Typical breakerless ignition coil 


duces 250 volts in the primary winding, the sec- 
ondary winding voltage will be 25,000 volts. 
When ignition is required, the breaker points 
open to break the primary circuit. The resul- 
tant sudden collapse of the field around the pri- 
mary winding causes sufficient energy to be 
produced in the secondary winding to bridge 
the spark plug gap. The collapsing field also in- 
duces energy in the primary winding, but the 
condenser shunts this energy to ground, pre- 
venting it from bridging the breaker point gap. 


TIMING 


Engines are equipped with a timing sight 
hole either in the bearing plate or in the blower 
housing. If a snap button covers the hole, pry it 
out with a screwdriver or similar tool so that 
the timing marks may be seen. Two marks will 
be present on the flywheel; T for top dead cen- 
ter, and S or SP for the firing point (20 deg. be- 
fore top dead center). 

There are two ways to time a magneto igni- 
tion system, static and timing light. The timing 
light method is the more accurate of the two. A 


Schematic oil typical breakerless ignition system 


212 


KOHLER K-SERIES ENGINES 1984-92 2 THROUGH 12 HP 


TO IGNITION 
SWITCH OR 
COIL ASSEMBLY 


Trigger module lead connections 


storage battery is needed for use with most tim- 
Ing lights. 


Static Timing Method 


1. Remove the breaker point cover. 

2. Remove the spark plug lead to prevent un- 
Intentional starting of the engine. 

3. Rotate the engine slowly by hand in the di- 
rection of normal operation. Rotation should be 
clockwise when viewed from the flywheel end. 

4. The breaker points should just begin to 
open when the Š or SP mark (Y mark on Model 
K91) appears in the center of the timing sight 
hole. Continue rotating the engine until the 
breaker points are fully opened. 

5. Measure the breaker point gap with a feel- 
er gauge. The gap should be 0.020 in.. 

6. If the gap is not 0.020 in., loosen the gap 
adjustment screw and adjust the gap. 

7. Tighten the gap adjustment screw. 

8. Replace the breaker point cover. 


Timing Light Timing Method 


Several different types of timing lights are 
available. Follow the manufacturer's directions 
for use. Perform timing with a timing light as 
follows. 

1. Remove the lead from the spark plug. 


MOVABLE 
CONTACT 


"BUILD-UP" ON 
MOVABLE CONTACT 


COULD INDICATE 
UNDER CAPACITANCE 


STATIONARY 
CONTACT 


2. Wrap one end of a short piece of fine bare 
wire around the spark plug terminal and re- 
place the lead. The free end of the wire must 
protrude from beneath the rubber boot on the 
lead. 

NOTE: The preceding is for timing lights us- 
ing an alligator clip to connect the spark 
plug. If the light in use has a sharp prong on 
the spark plug lead, simply penetrate the rub- 
ber boot with the prong and make contact 
with spark plug lead metal connector. 

3. Connect one timing light lead to the wire 
wrapped around the spark plug terminal. 

4. Connect one timing light lead to the hot 
(ungrounded) terminal of the battery. 

9. Connect the third timing light lead to en- 
gine ground. 

6. Start the engine and run it at 1200 to 1800 
RPM. 

7. Àim the timing light at the timing sight 
hole. The light should flash just as the S or SP 
mark is centered in the sight hole or is in line 
with the center mark on the bearing plate or 
blower housing. 

8. If timing is not as specified, carefully re- 
move the breaker point and slightly loosen the 
gap adjusting screw, shift the breaker point 
plate until the timing mark is properly posi- 
tioned, and tighten the screw. 


“BUILD-UP” ON 
STATIONARY 
CONTACT 


COULD INDICATE 
OVER CAPACITANCE 


Metal transfer on breaker points 
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9. Shut off the engine and replace the break- 
er point cover. 


Battery Ignition System 
OPERATION 


The battery ignition system operates in a 
manner similar to the magneto system. the ma- 
jor difference is that, in the battery system, en- 
ergy is provided by a battery. The battery is 
maintained at full charge by an engine mounted 
motor-generator or alternator. 

The coil in a battery ignition system is con- 
nected as follows: 

a. The positive (+) terminal is connécted 
to the positive terminal of the battery. 

b. The negative (-) terminal is connected to 
the breaker points. 

c. The high tension (center) terminal is 
connected to the spark plug. 


TIMING 


The timing procedure for the battery ignition 
system is the same as for the magneto system. 
When using a timing light, refer to the manu- 
facturer’s instructions. 

NOTE: The model K341QS Specification 

71276A engine is unique in that it is timed 

slightly differently then other K series en- 
gines. These engines operate at lower speed, 
so the timing is set at 16 degrees before top 
dead center to improve running smoothness. 

Instead of having an S or SP at the timing 

mark on the flywheel, these engines have a 1 

above and a 6 below the mark. When timing 

these engines, the timing mark is centered as 
with other engines. 


Wire Gauge 


Spark Plug 


Ground um 


Electrode 


Setting spark plug gap 
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IGNITION SERVICE 
Single Cylinder Models 


Ignition problems and poor performance on 
these models are often the result of using an in- 
correct ignition coil, spark plug, or plug gap set- 
ting. When replacing an ignition coil always use 
the genuine Kohler replacement. Use of the 
correct spark plug and gap setting is also impor- 
tant. The specified plug is a Champion 
H10/RH10, or equivalent, gapped at 0.035 in. 
(.9mm). Failure to follow these recommenda- 
tions will result in erratic high speed ignition 
misfire or cutting-out under load. 


Breakerless Ignition System 
OPERATION 


The breakerless ignition system operates on 
the same general principle as the magneto sys- 
tem but does not use breaker points and con- 
ventional ignition condenser to time the spark. 
A trigger module containing solid state elec- 
tronics performs the same function as the 
breaker points. 

The breakerless system consists of four ma- 
jor components: 

e Ignition winding on alternator stator 

e Trigger module 

e Ignition coil assembly 

e Flywheel-mounted trigger 

The ignition winding is separate from other 
windings on the alternator stator. It functions 
hke the magneto winding. The trigger module 
contains three diodes, a resistor, a sensing coil 
and magnet and an SCR, a sort of electronic 
switch. The ignition coil assembly includes a ca- 
pacitor and a pulse transformer that serves the 
same purpose as the ignition coil in other sys- 
tems. The flywheel has a projection that trig- 
gers ignition. 

In some applications a 22 ohm, 1⁄2 watt resis- 
tor has been placed between the key switch and 
the ignition coil. This has been added to prevent 
current feedback through a dirty or wet switch. 
This feedback, if not held in check by a resistor, 
can damage the trigger unit. 


TIMING 


Because there are no breaker points in this 
system, there is no requirement for timing. 
However, there is a requirement for positioning 
the trigger module for proper relationship with 
the flywheel projection. The gap between the 
projection and trigger module is normally set 
between 0.005 in. and 0.010 in.. This setting is 
not critical, but selecting a 0.005 in. gap pro- 
motes better cold weather starting. Set the gap 
as follows. 
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1. Remove the spark plug lead to prevent 
starting. 

2. Rotate the flywheel so that the projection 
is aligned with the trigger module. 

3. Loosen the cap screws on the trigger mod- 
ule bracket and insert a 0.005 in. feeler gauge in 
the gap. 

4. Move the trigger module until it touches 
the feeler gauge, making sure that the flat sur- 
faces of module and projection are parallel. 

5. Tighten the cap screws and replace the 
spark plug lead. 


Trigger Module 


The trigger module used on breakerless igni- 
tion systems is a solid state device which in- 
cludes diodes, resistor, sensing coil and magnet 
plus an electronic switch called an SCR. The 
terminal marked A must be connected to the al- 
ternator while terminal I must be connected to 
the ignition switch or ignition coil. Operating 
with these leads reversed will cause damage to 
the solid state devices. If a faulty trigger mod- 
ule is suspected, disconnect and remove the 
trigger from the engine and perform the follow- 
ing tests with a flashlight tester. Reset air gap 
when reinstalling trigger. 


Didoe Test 


Turn tester switch ON and connect one lead 
to the I terminal and the other to the A termi- 
nal then reverse these leads--light should come 
on with leads one way but not the other way. If 
light stays on or off both ways, this indicates di- 
odes are faulty--replace trigger module. 


SCR Test 


Turn tester on then connect one lead to the I 
terminal and the other to the trigger mounting 
bracket. 

NOTE: [flight comes on, reverse the leads as 

the light must be off initially for this test. 

Lightly tap magnet with a metal object--when 
this is done, tester light should come on and 
stay on until leads are disconnected. If light 
does not come on, this indicates SCR is not 
switching properly in which case trigger mod- 
ule should be replaced. 


Ignition Coils 
Breakerless Type Ignition Coil 


Use an ohmmeter to test breakerless type coil 
assembly. (A) -- Remove high tension lead from 
terminal on coil. Insert one ohmmeter lead in 
coil terminal and the other to the coil mounting 
bracket. A resistance of about 11,500 ohms 
should be indicated here. (B) -- Connect one 
tester lead to the coil mounting bracket and the 
other to the ignition switch wire. Continuity 
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should not be indicated here. Replace ignition 
coil assembly if wrong results are obtained from 
either of these tests. 


Magneto and Battery System Breaker Points 


Engine operation is greatly affected by break- 
er point condition and adjustment of the gap. If 
points are burned or badly oxidized, little or no 
current will pass. The engine may not operate 
at all or may miss at high speed. Size of the 
breaker point gap affects the amount of time 
the points are open and closed. If the gap is set 
too wide, they will open too early and close too 
late. A definite period of time is required for the 
field to build in the ignition coil. If the points 
are closed for too long or too short a period, a 
weak spark will be produced by the coil. 

Severe metal buildup on either contact indi- 
cates that the condenser is not properly 
matched to the rest of the system and should be 
replaced. 


Spark Plugs 


Engine misfire and starting difficulty are of- 
ten caused by the spark plug’s being in poor 
condition or being improperly gapped. The 
spark plug should be removed after every 100 
hours of operation for a check of its condition. 
At this time the gap should be reset or the spark 
plug replaced as necessary. 


SERVICE 


1. Clean the area around the base of the 
spark plug to keep dirt out of the engine upon 
removal. 

2. Remove the spark plug and check its con- 
dition. Replace it if it is badly worn or if re-use 
is questionable. Clean it if it re-useable. 

NOTE: Do not clean the spark plug in a ma- 

chine that uses abrasive grit. Some grit could 

remain in recesses and enter the engine, caus- 
ing extensive wear and damage. 

3. Check the gap with a wire type feeler 
gauge. set the gap a s shown in the following ta- 
ble by carefully bending the side electrode. 

4. Install the spark plug and torque it to 18 
to 20 ft. lbs. 


Alternator 
OPERATION 


There are five different models of alternators 
used in the K series of engines. They are rated 
at 1.25, 3, 10, 15 and 30 amperes. the 1.25 amp 
system is intended for battery charging only. 
The 3 amp device is intended for battery charg- 
ing and lighting. 

There are no adjustments provided for in 
these systems. Replace if faulty. 
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NOTE: To preuent damage to the electrical 
system and components: 

a. Make sure the battery polarity is cor- 
rect. À negative (-) ground system is used 
with K series engines. 

b. Disconnect the rectifier-regulator leads 
and/or wiring harness plug if electric (arc) 
welding is to be done on the equipment pow- 
ered by the engine. Disconnect any other 
electrical accessories that share a common 
ground with the engine. 

c. Make sure the stator (AC) leads do not 
touch. Shorting them together could perma- 
nently damage the stator. 

d. Do not operate the engine with the bat- 
tery disconnected. 

NOTE: If a battery has discharged to - 
than 4 volts, there may not be sufficient power 
to activate the rectifier-regulator. If the bat- 
tery fails to accept a charge from the alterna- 
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tor, charge it on a battery charger ana 
reinstall. 


ELECTRIC STARTING SYSTEMS 


There are three types of electric starters used 
in the K series of engines. The three types are: 
Motor-Generator - This starter also func- 
tions as a DC generator. In the starting mode, it 
turns the crankshaft through a V belt arrange- 
ment. The V belt transmits turning force from 
a small pulley on the motor-generator to a large 
pulley on the crankshaft. 

Wound-Field Bendix Drive Starter - In the 
field-wound starters, electrical current flows 
through coils to build up a strong magnetic field 
to turn the armature. When the armature 
starts to rotate, a drive pinion moves forward 
on the armature shaft and meshes with a ring 
gear on the flywheel. The armature and ring 
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Wiring diagram—electric start engines 1.25 amp or 3 amp unregulated battery charging system/70 watt lighting 
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Wiring diagram—electric start engines/30 amp regulated battery charging system 
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gear remain engaged until the engine starts to 
run. When the flywheel begins to turn faster 
than the starter, the pinion is thrown from the 
ring gear and returns to the disengaged posi- 
tion. A small anti-drift spring on the armature 
shaft holds the pinion in this position as the 
starter slows to a stop. 

Permanent Magnet Bendix Drive Starter 
- Operation of this type starter is the same as 
that of the wound-filed starter. the major dif- 
ference between the two is in the method of 
generating the magnetic field to turn the arma- 
ture. This starter uses strong permanent 
magnets in place of field coils. 


Safety Interlocks 


In an effort to enhance safe operation of their 
equipment, many manufacturers install safety 
interlocks to prevent engine start before certain 
safety requirements are met. These interlocks 
are usually incorporated in the starter circuit. 
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Unless all interlock switches are closed, the 
starter will not function. 

Before servicing a starter that has failed, al- 
ways check the safety interlock system first. 
This is done by bypassing the interlock switches 
with a temporary jumper wire. 

CAUTION: Other than interlock testing, 

never operate an engine with the safety inter- 

lock system removed or bypassed. Great bodi- 
ly harm or equipment damage could result! 

Interlocks connected to an engine with a bat- 
tery ignition system are bypassed simply by 
placing a jumper wire as shown. 

CAUTION: Make sure all safety conditions 

have been observed before starting as engine 

with the interlocks bypassed. 

The safety interlock system on manual start 
magneto ignition engines is placed in the igni- 
tion system. The series connected interlock 
switches are connected to a solid state module 
that is connected to the ignition system. The 
module serves two functions. It grounds the ig- 
nition system until all interlocks have closed 
and, after the engine has started, it prevents 
the ignition from grounding as the individual 
interlocks are opened in normal operation 
(transmission placed in Drive, PTO engaged, 
etc.). 


Motor-Generator Type Starter 
BRUSH REPLACEMENT 


1. Remove the brush springs from the pock- 
ets in brush holder. 

2. Remove the self-tapping screws and nega- 
tive (-) brushes. 

3. Remove the stud terminal with positive 
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( 4-) brushes, and plastic brush holder from end 
cap. 

4. Reinstall the brush holder and new holder 
and new stud terminal with positive (+) 
brushes into end cap. Secure with the fiber 
washer, plain washer, split lock washer, and 
hex nut. 

CAUTION: To prevent electric arcing, make 

sure the stud terminal and braided brush 

leads do not touch the end cap. 

5. Install the new negative (-) brushes and 
secure with the self-tapping screws. 

6. Install the brush springs and brushes into 
the pockets in brush holder. Make sure the 
chamfered sides of brushes are away from the 
springs. 

NOTE: Use a brush holder tool to keep the 

brushes in the pochets. A brush holder tool 

can easily be made from thin sheet metal. 


COMMUTATOR SERVICE 


Clean the commutator with a coarse, lint free 
cloth. Do not use emery cloth. if the commuta- 
tor is badly worn or grooved, turn down on a 
lathe, or replace the armature. 


REASSEMBLY 


1. Insert the armature into the starter 
frame. Make sure the magnets are closer to the 
drive shaft end of armature. the magnets will 
hold the armature inside the frame. 

2. Install the thrust washer and drive end 
cap. Make sure the match marks on end cap and 
frame are aligned. f 

3. Install the brush holder tool to keep the 


brushes in the pockets of commutator end cap. 

4. Install the commutator end cap to arma- 
ture and starter frame. Firmly hold the drive 
end cap and commutator end cap to the starter 
frame. Remove the brush holder tool. 

5. Make sure the match marks on end cap 
and frame are aligned. Install the through- 
bolts. 

6. Install the drive pinion, dust cover spacer, 
anti-drifting spring, stop gear spacer, stop nut, 
and dust cover. Refer to ‘‘Starter Drive 
Service." 

NOTE: If the engine being serviced is 
equipped with special shouldered cap screws 
and lock washers for mounting, make sure 
these same parts are used for reinstalling the 
starter. these special parts ensure alignment 
of the pinion and ring gear. 


Wound-Field Bendix Drive Starter 


WARNING: In the event of a false start 
(engine starts but fails to keep running) the 
engine must be allowed to come to a complete 
stop before the starter is re-engaged. If the 
flywheel is still rotating when the starter is 
engaged, the pinion and ring gear may be 
damaged. 

Do not crank the engine for longer than 10 
seconds. A 60-second cool-down period must be 
allowed between starting attempts. Failure to 
follow this procedure could result in starter 
burnout. 

NOTE: If the engine being serviced is a 
Model K161 or K181 and has special 
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shouldered cap screws and lock washers for 
mounting. Make sure these same parts are 
used for reinstalling the starter. These 
special parts ensure alignment of the pinion 
and ring gear. 


SERVICE 


1. Remove the end cap assembly by taking 
out the two through bolts and carefully slipping 
the end cap off the armature. 

2. Lift the spring holding the positive brush 
and remove the brush. 

3. Carefully remove the armature. 

4. Inspect both brushes (positive on frame; 
negative on end cap). If brushes are worn un- 
evenly or are shorter than Die in., replace them. 

5. Remove the negative brush by drilling out 
the rivet holding it to the end cap. Install the re- 
placement brush and rivet. 

6. Remove the positive brush by peeling back 
insulating material on the field winding and un- 
clipping or unsoldering. Install the replacement 
brush and clip or solder in place. 

7. Use a coarse cloth to clean the commuta- 
tor. If the commutator is grooved or extremely 
dirty, use a commutator stone or fine 
sandpaper. 

NOTE: Never use emery cloth to clean a 

commutator. 

8. Carefully insert the armature. 

9. Lightly coat the end cap bushing and ar- 
mature shaft with light engine oil. 

10. hold the positive brush spring back and 
carefully place end in position on armature 
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shaft. Release spring after brushes are contact- 
ing commutator. 

11. insert two through bolts and torque to 40 
to 55 inch lbs. 

12. inspect pinion and splined shaft. If any 
damage is noted, replace the Bendix drive. 

13. If the Bendix drive is in good condition, 
wipe everything clean and apply a very thin coat 
of special silicone grease (Kohler Part No. 52 
357 01) to the splined portion of the armature 
shaft. 


Permanent Magnet Bendix Drive 
Starter 
SERVICE 


WARNING: In the event of a false start (en- 
gine starts but fails to keep running) the en- 
gine must be allowed to come to a complete 
stop before the starter is re-engaged. If the fly- 
wheel is still rotating when the starter is en- 
gaged, the pinion and ring gear may be 
damaged. 

Do not crank the engine for longer than 10 
seconds. À 60-second cool-down period must be 
allowed before starting attempts. Failure to fol- 
low this procedure could result in starter 
burnout. 

1. Remove the stop nut and the remainder of 
the Bendix drive. 

2. Remove both through bolts. 

3. Remove the end bracket capscrew from 
the end cap. 

4. Remove mounting bracket and frame by 


HIGH MOUNT TYPE 
PM STARTER 


THRU BOLT 


NOTE: MOUNTING 
PLATE PART OF 
FRAME ON SOME 


PM STARTERS 


M 


Oa 


Permanent magnet starter—exploded view 


KOHLER K-SERIES ENGINES 1984-92 2 THROUGH 12 HP 221 


rotating the end bracket and slipping the 
mounting bracket and frame off of the drive 
end of the armature. 

5. Separate the end cap from the armature, 
being careful to restrain the brushes in the end 
cap. 

6. Inspect the commutator. If dirty, clean it 
with a coarse, lint-free cloth. If grooved, dress it 
with a commutator stone or turn it down on a 
lathe and undercut the mica. 


TROUBLESHOOTING 


Starter failures from overcranking or crank- 
ing with an abnormal parasitic load on the en- 
gine, will display one or a number of the follow- 
ing signs: E 

1. The armature wire insulation or coating 
will appear discolored and may be swollen. In 
many cases, you may be able to detect an odor 
from the burnt wire coating or see it oozing 
from the starter housing. 

2. One or a number of the armature wind- 
ings may have wires or wire connections that 
have burnt in tow. Wires may have insulation 
missing or be partially fused together. 

3. The starter brushes will show heavy sur- 
face galling and brush material transfer. Addi- 
tionally, in many instances the starter brushes 
will be welded or stuck in the brush holders. 

Some of the frequent causes of abnormal par- 
asitic load at cranking are: 

e Improper viscosity engine crankcase oil. 

€ Incorrect fluid in a direct coupled hydro- 
static unit - remember, even in the idle or neu- 
tral position, a direct coupled hydrostatic pump 
will place a parasitic load on the engine at 
cranking. 

e Malfunctioning or inoperative direct cou- 
pled clutch assembly. 

e Engaged accessory or drive clutch 
assembly. 

e Overcranking - cranking the starter con- 
tinuously for more than the recommended peri- 
od and/or not allowing a sufficient cool down 
period between starting attempts. 

e Parasitic Load at cranking - a load or force 
on the engine at cranking that opposes normal 
engine rotation. 


BATTERY 


BATTERY TEST 


If the battery does not have enough charge to 
crank the engine, recharge it. 

NOTE: Do not attempt to jump-start the en- 

gine with another battery. Starting with a 

battery larger than recommended can burn 

out the starter motor. 

The battery is tested by connecting a DC volt- 


meter across the battery terminals and crank- 
ing the engine. If the battery voltage drops be- 
low 9 while cranking, the batter is in need of a 
charge or replacement. 


BATTERY CHARGING 


CAUTION: Batteries contain sulfuric acid. 
To prevent acid burns, avoid contact with 
skin, eyes and clothing. 

Batteries produce explosive hydrogen gas 
while being charged. Charge the battery only 
in a well ventilated area. Keep cigarettes, 
sparks, open flame and other sources of igni- 
tion away from the battery at all times. 

To prevent accidental shorting and the re- 
sultant sparks, remove all jewelry before ser- 
vicing the battery. 

When disconnecting battery cables, always 
disconnect the negative (-) cable first. When 
connecting battery cables, always connect the 
negative cable last. 

Before disconnecting the negative (-) cable, 
make sure all switches are OFF. If any switch 
is ON, a spark will occur at the ground termi- 
nal. This could result in an explosion if hy- 
drogen gas or gasoline vapors are present. 

Keep batteries and acid out of the reach of 
children. 


BATTERY MAINTENANCE 

Regular maintenance will ensure that the 
battery will ensure that the battery will accept 
and hold a charge. 

CAUTION: Always turn the ignition switch 

OFF or disconnect the battery cables before 

charging the battery. failure to do this could 

result in overheating and explosion of the ig- 
nition coil. 

1. Check the level of the electrolyte regular- 
ly. Add distilled water to maintain it at its rec- 
ommended level. 

NOTE: Do not overfill the battery. Poor per- 

formance or early failure will result. 

2. Keep the cables, terminals and external 
battery surfaces clean. A buildup of corrosive 
acid or dirt on the surfaces can cause the bat- 
tery to self-discharge. Wash the cables, termi- 
nals and external surfaces with a baking soda 
and water solution. Rinse thoroughly with 
clean water. 

NOTE: Do not allow the baking soda solu- 

tion to enter the battery cells. The solution 

will chemically destroy the electrolyte. 


AUTOMATIC COMPRESSION 
RELEASE 


All K-series cylinder engines, except the K91, 
are equipped with Automatic Compression Re- 
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lease (ACR). The ACR mechanism lowers com- 
pression at cranking speeds to make starting 
easler. 


OPERATION 


The ACR mechanism consists of two fly- 
weights and a spring attached to the gear on 
camshaft. When the engine is rotating at low 
cranking speeds (600 RPM or lower) the fly- 
weights are held by the spring in the position 
shown. In this position, the tab on the larger 
flyweight protrudes above the exhaust cam 
lobe. This lifts the exhaust valve off its seat dur- 
ing the first part of the compression stroke. The 
reduced compression results in an effective 
compression ratio of about 2:1 during cranking. 

After the engine speed increases to about 600 
RPM, centrifugal force moves the flyweights to 
the position shown. In this position the tab on 
the larger flyweight drops into the recess in the 
exhaust cam lobe. When in the recess, the tab 
has no effect on the exhaust valve and the en- 
gine operates at full compression and full 
power. 

When the engine is stopped, the spring re- 
turns the flyweights to the position shown, 
ready for the next start. 


INSPECTION AND SERVICE 


The ACR mechanism is extremely rugged 
and virtually trouble-free. If hard starting is ex- 
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perienced, check the exhaust valve for lift as 
follows: 

1. Check exhaust valve to tappet clearance 
and adjust as necessary to specification. 

2. Remove cylinder head and turn the crank- 
shaft clockwise by hand and observe the ex- 
haust valve carefully. When the piston is ap- 
proximately % of the way up the cylinder dur- 
ing the compression stroke, the exhaust valve 
should lift off the seat slightly. 

NOTE: If the exhaust valve does not lift, the 

ACR spring may be unhooked or broken. To 

service the spring, remove the oil pan and 

rehook spring or replace it. The camshaft 
does not have to be removed. 

The flyweights are not serviceable. If they are 
stuck or worn excessively, the camshaft must 
be replaced. 

NOTE: The tab on the flyweights is hard- 

ened and is not adjustable. Do not attempt to 

bend the tab - it will break and a new cam- 
shaft will be required. 


COMPRESSION TESTING 


Because of the ACR mechanism, it is difficult 
to obtain an accurate compression reading. 

To check the condition of the combustion 
chamber, and related mechanisms, physical in- 
spection and a crankcase vacuum test are 
recommended. 


Exhaust 
Valve (Closed) 


Camshaft 


Flyweights Tappet ~ 


Tab 


Spring \ 


Flyweights 


Automatic compression release (ACR)—running po- 
sition 
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AUTOMATIC COMPRESSION RELEASE 
(ACR) CHANGES 


New ACR Tests 


Engines with serial no. 9006118 and after 
have hardened and ground steel ACR tabs on 
the camshaft assemblies. These new assemblies 
are manufactured with improved techniques, 
which permanently set the ACR mechanism, 
making adjustments to the mechanism unnec- 
essary and impossible. 

NOTE: Do not attempt to bend these hard- 

ened steel ACR tabs. These tabs will break if 

bent. 

Procedure For Checking And Adjusting ACR 
On Engines Prior To Serial No. 9006118 

On engines manufactured before serial no. 
9006118 the ACR can still be checked and reset 
using the procedure described below. 

ACR is set according to the amount of valve 
lift on the exhaust valve. The correct amount of 
lift is established by the height of the lifting tab 
in relation to the camshaft. if improper lift is 
suspected, the setting can be checked and ad- 
justed as follows: 

1. Check valve tappet clearances and adjust 
as necessary to specification. 

2. Remove cylinder head and turn the engine 
over by hand until you reach BDC of the intake 
stroke (intake valve will be closing). 

3. Mount a dial indicator on the top of the ex- 
haust valve and set a 0. 

4. Slowly turn the flywheel clockwise and 
watch the dial indicator. When the piston is 
about Ys of the way up the cylinder, the exhaust 
valve should open for ACR. Exhaust valve open- 
ing as indicated on the dial indicator should be 
0.031-0.042 in. 

If the exhaust valve does not open to the spec- 
ified amount, adjust the ACR according to 
STEP 5. 

NOTE: Caution must be exercised in the 

bending of the tab as it is hardened and may 

crack or break if bent back and forth more 
than 3 or 4 times. 

5. If the valve lift was above 0.042 in., hold a 
wooden dowel or peg on the top of the valve and 
tap it down carefully to within the 0.031-0.042 
in. range. If the valve lift was below 0.031, re- 
move the camshaft cover on the side of the en- 
gine exposing the cam gear and bend the ACR 
tab carefully upward until the valve lift is with- 
in the specified range. 


ENGINE MECHANICAL 


DISASSEMBLY 


CAUTION: Before servicing the engine or 
equipment, always remove the spark plug 
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Gasket = 


Breather 
Cover 


Removing breather components 


lead to prevent the engine from starting accl- 

dentally. Ground the lead to prevent sparks 

that could cause fires. 

Clean all parts thoroughly as the engine is 
disassembled. Only clean parts can be accurate- 
ly inspected and gauged for wear or damage. 
There are many commercially available clean- 
ers that quickly remove grease, 0il, and grime 
rpm engine parts. When such a cleaner is used, 
follow the manufacturer's instructions careful- 
ly. Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and 
placed in operation - even small amounts of 
these cleaners quickly break down the lubricat- 
ing properties of engine oil. Check all parts for 
evidence of: 


EN) 
La SE d AS 


\ 


Aft) i 


Removing flywheel with a puller 
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Valve Spring 
Compressor 


Valves 


Valve Springs 


Intake Valve 


Exhaust Valve Spring Retainer 


Rotator 


Removing valves 


e Excessive sludge and varnish 

e Scoring of the cylinder wall 

e Piston damage 

e Evidence of external oil leaks 

e Evidence of overheating 

Any of the listed problems could be the result 
of improper engine servicing or maintenance. 
The owner should be made aware of the bene- 
fits of proper servicing and maintenance. 

1. Disconnect the spark plug lead and posi- 
tion it away from the spark plug terminal. 

2. Unscrew the oil drain plug(s) and drain 
the crankcase oil into a suitable container for 
disposal. 

3. Remove the wing nut, air cleaner cover, 
precleaner (if so equipped), paper element, 
three base screws, base, and base gasket. 

4. If the engine is equipped with a flat muf- 
fler, remove muffler and gasket by unscrewing 
cap screws. If equipped with a round muffler re- 
move by turning the threaded exhaust pipe be- 
tween the muffler and engine with a pipe 
wench. 

CAUTION: Gasoline may be present in the 


Piston 


Rod Cap 


Removing connecting rod and piston 
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Piston 


Wrist Pin ME 


Retainer 
aif. 


Removing piston from connecting rod 


carburetor and fuel system. Gasoline is ex- 

tremely flammable and it can explode if ignit- 

ed. Keep sparks, open flames, and other 

sources of ignition away from the engine. Dis- 

connect and ground the spark plug lead to 

prevent the possibility of sparks from the igni- 

tion system. 

5. Close the fuel shut-off valve at fuel tank (if 
so equipped) or drain fuel from tank. 

6. Loosen the hose clamp and remove fuel 
line from the carburetor inlet. 

7. Remove two slotted hex cap screws, the 
carburetor, and gasket. 

8. Remove the throttle linkage from the car- 
buretor throttle lever. 

9. Notethe position ofthe governor spring in 
governor arm. 

10. Loosen pawl nut. Remove governor arm 
and space from cross shaft. 

NOTE: Loosening pawl nut or removing gov- 

ernor arm will disrupt governor arm to cross 

shaft adjustment. Readjustment will be re- 

quired upon reassembly. 

11. Remove the governor spring from the gov- 
ernor arm. 

12. Remove the hex cap screw, plain washer, 
spacer, bracket and throttle lever. 

CAUTION: Gasoline may be present in the 

carburetor and fuel system. Gasoline is ex- 

tremely flammable and can explode if ignit- 

ed. Keep sparks, open flames, and other 

sources of ignition away from the engine. Dis- 


Center — / 


Oil Control Ring 


š l Ring Expander Tool 


Removing piston rings 
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Removal of bearing plate with puller 


connect and ground the spark plug lead to 
prevent the possibility of sparks from the igni- 
tion system. 
13. Disconnect the fuel line from the fuel 
pump inlet fitting. 
14. Disconnect the fuel line from the fuel 
pump outlet fitting. 
15. Remove the fillister head screws, plain 
washers, fuel pump, and gasket. 
16. With retractable starter: Remove screws, 
washers and the retractable starter assembly. 
17. With electric starter: 
a. Disconnect electrical connector(s) from 
back of key switch. 
b. Disconnect lead from electrical starter. 
c. Remove key switch panel. 
d. Remove hex cap screws which mount 
electric starter to engine. 
e. Remove electric starter. 
CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable and it can explode if ignit- 
ed. Keep sparks, open flames, and other 
sources of ignition away from the engine. Dis- 
connect and ground the spark plug lead to 
prevent the possibility of sparks from the igni- 
tion system. 
18. Remove fuel line from fuel tank outlet 
fitting. 


Camshaft 


|. Shims 
PTO Side T Bearing Plate Side 


Removing camshaft 


Removing tappets 


19. Remove tank with bracket(s). 

20. Remove the dipstick. 

21. Remove the cylinder head baffle. 

22. Remove the carburetor side air baffle. 

23. Remove the starter side air baffle. 

24. Remove pawl nut, breather cover, and 
gasket. 

25. Remove the filter, seal, reed stop, reed, 
breather plate, gasket, and stud. 

26. Removethe spark plug, cylinder head, and 
gasket. 

27. Remove breaker point cover, gasket, 
breaker point lead, breaker assembly and push 
rod. 

NOTE: Always use a flywheel strap wrench 
to hold the flywheel when loosening or tight- 
ening flywheel and fan retaining fasteners. 
Do not use any type of bar or wedge between 
fins of cooling fan as the fins could become 
cracked or damaged. Always use a puller to 
remove flywheel from crankshaft. Do not 
strike the crankshaft or flywheel, as these 
parts could become cracked or damaged. 

28. On rope start models: 

a. Remove the grass screen retainer and 
wire mesh grass screen from rope pulley. 

b. Hold the flywheel with a strap wrench 
and loosen the hex cap screw. Remove the 
hex cap screw, Remove the hex cap screw, 
plain washer, rope pulley, and spacer. Re- 
move the nylon grass screen from the fan. 
29. On retractable start models: 


Balance Gears 


Retaining 
Rings 
= 


d 


Removing balance gears 


e e O 
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a. Hold the flywheel with a strap wrench 
and loosen hex cap screw securing flywheel to 
crankshaft. Remove the hex cap screw, plain 
washer, and drive cup. 

b. Remove the grass screen from the drive 
cup. 

30. On electric start models: 

a. remove the grass screen from the fan. 

b. Hold the flywheel with a strap wrench 
and loosen hex cap screw or hex nut securing 
flywheel to crankshaft. Remove the hex cap 
screw or hex nut. remove plain washer. 

31. On all models 

Flywheel is mounted on tapered portion of 
crankshaft. Use of a puller is recommended for 
removing flywheel. Bumping end of crankshaft 
with a hammer to loosen flywheel should be 
avoided as this can damage crankshaft. 

NOTE: Ignition magnet is not removable or 

serviceable! 

Do not attempt to remove ignition magnet 
from flywheel. Loosening or removing magnet 
mounting screws could cause the magnet to 
come off during engine operation and be 
thrown from the engine causing severe injury. 
Replace the flywheel if magnet is damaged. 

32. remove the screws and stator. 

33. Rotate the crankshaft until the piston 1s 
at top dead center of compression stroke (both 
valves closed and piston flush with top of bore). 

34. Compress the valve springs with a valve 
spring compressor and remove the keepers. 

35. Remove the valve spring compressor, then 
remove the valves, intake valve spring lower re- 
tainer, exhaust valve rotator, valve springs, and 
valve spring upper retainers. 

NOTE: Some models use a valve rotator on 

both valves. 

Make sure the piston is at top dead center 
in bore to prevent damage to oil dipper on con- 
necting rod. 

36. Remove the hex cap screws, oil pan, and 
gasket. 

37. Remove the connecting rod cap. 

NOTE: If a carbon ridge is present at top of 

bore, use a ridge reamer tool to remove it be- 

fore attempting to remove piston. 

38. Carefully push the connecting rod and 
piston out top of bore. 

39. Remove the retainer and wrist pin. Sepa- 
rate the piston from the connecting rod. 

40. remove the top and center compression 
rings and the oil control ring spacer using a ring 
expander tool. 

41. Remove the rails and expander spring(s). 

42. Remove the hex cap screws securing the 
bearing plate to crankcase. 

43. Remove the bearing plate from the crank- 
shaft using a puller. 
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Removing cross shaft and stop pin 


NOTE: The front bearing may remain either 
in the bearing plate or on the crankshaft 
when the bearing plate is removed. 

44. Press the crankshaft out of the crankcase 
from the PTO side. It may be necessary to press 
crankshaft out of cylinder block. Bearing plate 
should be removed first if this is done. 

NOTE: Ifthe repair does not require separat- 
ing the bearing plate from crankshaft, the 
crankshaft and bearing plate can be pressed 
out as necessary. 

45. Drive the camshaft pin (and cup plug on 
bearing side plate) out of the crankcase from 
the PTO side. 

46. Remove the camshaft pin, camshaft, and 
shim(s) on bearing plate side of camshaft. 

47. Mark the tappets as being either intake or 
exhaust. Remove the tappets from the 
crankcase. 

NOTE: The intake valve tappet is closest to 
the bearing plate side of crankcase. The ex- 
haust valve tappet ts closest to the PTO side of 
crankcase. 

48. Remove the retaining rings, shims, bal- 
ance gears with needle bearings, shims and 
spacers. 

NOTE: Extreme care must be taken when 
handling the new needle bearings or when re- 
moving balance gears containing the new 
bearings. The needles are no longer caged 
and will drop out. If this should occur, the 


Governor Gear 


Removing governor gear 
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bearing case should be greased and the nee- 
dles reset. There are 27 individual needles in 
each bearing. 
49. Remove the stop pin, copper washer, gov- 
ernor gear, and thrust washer. 
50. Remove bushing nut and sleeve. Remove 
cross shaft from inside crankcase. 
51. Remove the oil seals from the crankcase 
and bearing plate. 
52. Press the bearings out of the bearing plate 
and crankcase. 
NOTE: If the bearings have remained on the 
crankshaft, remove bearing by using a puller. 


INSPECTION AND REPAIR 


All parts should be thoroughly cleaned. Dirty 
parts cannot be accurately gauged or inspected 
properly for wear or damage. There are many 
commercially available cleaners that quickly re- 
move grease, oil and grime accumulation from 
engine parts. If such a cleaner is used, follow 
the manufacturer’s instructions carefully, and 
make sure that all of the cleaner is removed be- 
fore the engine is reassembled and placed in op- 
eration. Even small amounts of these cleaners 
quickly break down the lubricating properties 
of engine oils. 


Flywheel Inspection 


Inspect the flywheel for cracks, and the fly- 
wheel keyway for damage. Replace flywheel if 
cracked. Replace the flywheel, the crankshaft, 
and the key if flywheel key is sheared or the 
keyway is damaged. 

Inspect ring gear for cracks or damage. Koh- 
ler no longer provides ring gears as a service- 
able part. Replace flywheel if the ring gear is 
damaged. 


Flywheel Key Inspection 


Shearing is possible on engines with flywheel 
drives and battery ignition systems. Check con- 
ditions such as overload, ignition timing and 
spark plug gap when flywheel key shearing 
occurs. 

Spark plug gap on battery ignition engines 
must be set as specified. If improperly gaped, a 
maverick spark can occur, which can cause im- 
proper ignition of unburned gases and can cre- 
ate a force causing the flywheel key to shear. 

When repairing this type of failure, replace 
the flywheel, crankshaft, key, flywheel washer 
and nut or bolt. 
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Cylinder Head Inspection 


Blocked cooling fins often cause localized 
“hot spots" which can result in a “blown” cyl- 
inder head gasket. If the gasket fails, high tem- 
perature gases can burn away portions of the 
aluminum alloy head. A cylinder head in this 
condition must be replaced. 

If the cylinder head appears in good condi- 
tion, use a block of wood or plastic scraper to 
scrape away carbon deposits. Be careful not to 
nick or scratch the aluminum, especially in gas- 
ket seating area. 

The cylinder head should be checked for flat- 
ness. Use a feeler gauge and a surface plate or a 
piece of plate glass to make this check. Cylinder 
head flatness should not vary more than 0.003 
in.; if it does, replace the cylinder head. 

NOTE: Measure cylinder head flatness be- 

tween each cap screw hole. 

In cases where the head is warped or burned, 
it will also be necessary to replace the head 
screws. The high temperatures that warped or 
burned the head could have made the screws 
ductile which will cause them to stretch when 
tightened. 


Cylinder Block Inspection and Reconditloning 


Check all gasket surfaces to make sure they 
are free of gasket fragments. Gasket surfaces 
must also be free of deep scratches or nicks. 

Scoring of the Cylinder Wall: Unburned fuel, 
in severe case, can cause scuffing and scoring of 
the cylinder wall. As raw fuel seeps down the 
cylinder wall, it washes the necessary lubricat- 
ing oils off the piston and cylinder wall so that 
the piston rings make metal to metal contact 
with the wall. Scoring of the cylinder wall can 
also be caused by localized hot spots resulting 
from blocked fins or from inadequate or con- 
taminated lubrication. 


Measuring cylinder bore 
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— = EE — eg 
KR or 
Lë Style A 


Style A—Measure piston diameter be Umum 
to piston pin just below the oil ring groove. 


Style D 


Styles C and D—Measure piston diameter (D1) 
perpendicular to piston pin at 1/2" above the 
bottom of the skirt 


Measuring piston diameter 


If the cylinder bore is badly scored, excessive- 
ly worn, tapered, or out of round, resizing is 
necessary. Use an inside micrometer to deter- 
mine the amount of wear (see “general Infor- 
mation", Section 1), then select the nearest 
suitable oversize of either 0.003 in., 0.010 in., 
0.020 in., or 0.030 in.. Resizing to one of these 
oversizes will allow usage of the available over- 
size piston and ring assemblies. Initially, resize 


EXHAUST INTAKE 


using a boring bar, then use the following pro- 
cedures for honing the cylinder: 


HONING 


While most commercially available cylinder 
hones can be used with either portable drills or 
drill presses, the use of a low speed drill press is 
preferred as it facilitates more accurate align- 
ment of the bore in relation to the crankshaft 
crossbore. Honing is best accomplished at a 
drill speed of about 250 RPM and 60 strokes per 
minute. After installing coarse stones in hone, 
proceed as follows: 

1. Lower hone into bore and after centering, 
adjust so that stones are in contact with the cyl- 
inder wall. Use of a commercial cutting-cooling 
agent is recommended. 

2. With the lower edge of each stone posi- 
tioned even with the lowest edge of the bore, 
start drill and honing process. Move hone up 
and down while resizing to prevent formation 
of cutting ridges. Check size frequently. 

NOTE: Keep in mind the temperatures 

caused by honing may cause inaccurate mea- 

surements. make sure the block is cool when 
measuring. 

3. When bore is within 0.0025 in. of desired 
size, remove coarse stones and replace with 
burnishing stones. Continue with burnishing 
stones until within 0.0025 in. of desired size 
and then use finish stones (220-280 grit) and 
polish to final size. A crosshatch should be ob- 
served if honing is done correctly. The cross- 
hatch should intersect at approximately 23 de- 
grees to 33 degrees off the horizontal. Too flat 
an angle could cause the rings to skip and wear 
excessively, too high an angle will result in high 
oil consumption. 

4. After resizing, check the bore for round- 
ness, taper, and size. Use an inside micrometer, 
telescoping gauge, or bore gauge to take mea- 
surements. The measurements should be taken 


VALVE 


Valve details 
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at three locations in the cylinder - at the top, 
middle, and bottom. Two measurements should 
be taken (perpendicular to each other) at each 
of the three locations. 

5. Thoroughly clean cylinder wall with soap 
and hot water. Use a scrub brush to remove all 
traces or boring/honing process. Dry thorough- 
ly and apply a light coat of SAE 10 oil to prevent 
rust. 


MEASURING PISTON-TO-BORE 
CLEARANCE 


Before installing the piston into the cylinder 
bore, it is necessary that the clearance be accu- 
rately checked. This step is often overlooked, 
and if the clearances are not within specifica- 
tions, generally engine failure will result. 

NOTE: Do not use a feeler gauge to measure 

piston-to-bore clearance, it will yield inaccu- 

rate measurements. use a micrometer. 

The following procedures should be used to 
measure the piston-to-bore clearance: 

1. Use a micrometer and measure the diame- 
ter of the piston as shown. 

2. Use an inside micrometer and measure 
the diameter of the piston as shown. 

3. Use an inside micrometer, telescoping 
gauge, or bore gauge and measure the cylinder 
bore. take the measurement approximately 21^ 
in. below the top of the bore and perpendicular 
to the piston pin. 

4. Piston-to-bore clearance is the difference 
between the bore and the piston diameter (step 
2 minus step 1). For style A pistons only, clear- 
ance should be: 0.0035-0.006 in. for K91, 0.007- 
0.010 in. for K161-K341. For piston styles C 
and D, clearance should be: 0.0034-0.0051 in. 
for K181, 0.0045-0.0062 in. for K301. 


VALVE INSPECTION AND SERVICE 


Carefully inspect valve mechanism parts. In- 
spect valve springs and related hardware for ex- 
cessive wear or distortion. Valve spring free 
height should be approximately the dimension 
given in the chart below. Check valves and 
valve seat area or inserts for evidence of deep 
pitting, cracks or distortion. Check clearance of 
valve stems in guides. 

Hard starting, or loss of power accompanied 
by high fuel consumption may be symptoms of 
faulty valve. Although these symptoms could 
also be attributed to worn rings, remove and 
check valves first. After removal, clean valve 
head, face and stem with power wire brush and 
then carefully inspect for defects such as 
warped valve head, excessive corrosion or worn 
stem end. Replace valves found to be in bad con- 
dition. A normal valve and valves in bad condi- 
tion are shown in the accompanying 
illustrations. 
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Valve Guides 


If a valve guide is worn beyond specifications, 
it will not guide the valve in a straight line. This 
may result in a burnt valve face or seat, loss of 
comp ession, and excessive oil consumption. 

To check valve guide to valve stem clearance, 
thoroughly clean the valve guide and, using a 
split-ball gauge, measure the inside diameter. 
Then, using an outside micrometer, measure 
the diameter of the valve stem at several points 
on the stem where it moves in the valve guide. 
Use the largest stem diameter to calculate the 
clearance. On models K91, K161, and K181, the 
clearance should not exceed 0.005 in. for intake 
and 0.007 in. for exhaust valves. On models 
K241, K301, the clearance should not exceed 
0.006 in. for intake and 0.008 in. for exhaust 
valves. If the clearance exceeds these specifica- 
tions, determine whether the valve stem or the 
guide is responsible for the excessive clearance. 

NOTE: The exhaust valves on these engines 
have a slighily tapered valve stem to help pre- 
vent sticking. Because of the taper, the valve 
stem must be measured in two places to deter- 
mine if the valve stem is worn. If the valve 
stem diameter is within specifications, re- 
place the valve guide. 


VALVE GUIDE REMOVAL 


The valve guides are a tight press fit in the 
cylinder block. A valve guide removal tool is rec- 
ommended to remove valve guides (refer to 
“Special Tools” section). To remove valve 
guide, proceed as follows: 

1. Install % 6-18 NC nut on coarse threaded 
end of 215 in. long stud (K161 and K181) or 31^ 
in. long stud (K241, K301). 

2. Insert other end of stud through valve 
guide bore and install 545-24 NF nut. Tighten 
both ruts securely. 

NOTE: Valve guide must be held firmly by 

the stud assembly so that all slide hammer 

force will act on the guide. 

3. Assemble the valve guide removal adapter 
to the stud and then slide hammer to the 
adapter. 

4. Use the slide hammer to pull the guide 
out. 


VALVE GUIDE INSTALLATION 


1. Make sure valve guide bore is clean and 
free of nicks or burrs. 

2. Using valve guide driver (refer to “Special 
Tools" section), align and then press guide in 
until valve guide driver bottoms on valve guide 
counterbore. 

3. Valve guides are often slightly compressed 
during insertion. Use a piloted reamer and then 
a finishing reamer to resize the guide bore to 
0.3125 in. for K161, K181, K241, K301. 
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Valve Seat Inserts 


The intake valve seat is usually machined 
Into the cylinder block, however, certain appli- 
cations may specify a hard alloy insert. If the 
seat becomes badly pitted, cracked, or distorted, 
the insert must be replaced. 

The insert is a tight press fit in the cylinder 
block. A valve seat removal tool is recommend- 
ed for this job (refer to “Special Tools" section). 
Since insert removal causes loss of metal in the 
insert bore area, use only Kohler service re- 
placement inserts, which are slightly larger to 
provide proper retention in the cylinder block. 
Make sure new insert is properly started and 
pressed into bore to prevent cocking of the 
insert. 


VALVE SEAL INSERT REMOVAL 


1. Install valve seat puller on forcing screw 
and lightly secure with washer and nut. 


3/16" Hex 
a. Wrench 


Valve Seat 
Insert 


9/16" Open-end 
or Box Wrench 


Le, 
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Cylinder Block 


Slide pe a 
Hammer ~~»! 


Valve Seat 
Insert Puller 


Forcing Screw 


Pulling valve seat insert (typical) 
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2. Center the puller assembly on valve seat 
Insert. 

3. Hold forcing screw with a hexing wrench 
to prevent turning and slowly tighten nut. 

NOTE: Make sure sharp lip on puller (see in- 

sert) engages in joint between bottom of valve 

seat insert and cylinder block counterbore, all 

the way around. 

4. Continue to tighten nut until puller is 
tight against valve seat insert. 

5. Assemble adapter to valve seat puller forc- 
ing screw and slide hammer to adapter. 

6. Use slide hammer to remove valve seat 
insert. 


VALVE SEAT INSERT INSTALLATION 


1. Make sure valve seat insert bore is clean 
and free of nicks and burrs. 

2. Align valve seat insert in counterbore and 
using valve seat installer and driver (refer to 
"Special Tools" section), press seat in until 
bottomed. 

9. Use a standard valve seat cutter and cut 
seat to dimensions shown. 

Reground or new valves must be lapped in to 
provide proper fit. Use a hand valve grinder 
with suction for final lapping. Lightly coat valve 
face with “fine” grade of grinding compound, 
then rotate valve on seat with grinder. Contin- 
ue grinding until smooth surface is obtained on 
seat and on valve face. Thoroughly clean cylin- 
der block in soap and hot water to remove all 
traces of grinding compound. After drying cyl- 
inder block apply a light coating of SAE 10 oil to 
prevent rusting. 


Valve Seat 


Cutter (Typical) — 


Pilot 


Standard valve seat cutter 


PISTON AND RINGS 
Identification 


Three different styles of pistons are currently 
being used in Kohler K-series engines. 

Style “A” pistons can be used in all K-series 
engines. The style A piston can be identified by 
its full skirt and its lack of an installation direc- 
tion identifier on its crown (a new piston can be 
installed facing either direction). 
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The Style “C” piston is used on the K341 en- 
gines only. It can be identified by its partial 
skirt and raised criss-cross design in the re- 
cessed area around the piston pin bore. In addi- 
tion, it has an installation direction identifier (a 
notch) at its top. the style C piston is to be in- 
stalled with the notch facing the flywheel. 

The Style “D” piston has been used on the 
K181 and K301 engines. It can be identified by 
its partial skirt and rectangular recessed area 
around the piston pin bore. In addition, it has 
an installation direction identifier, Fly, which is 
stamped into the top of the piston. the style D 
piston is to be installed with the arrow of the 
Fly mark pointing towards the flywheel. 


Piston Sizes - All Styles 


In order to ensure a correct fit between pis- 
ton and cylinder we utilize two cylinder bore 
sizes at the factory. Cylinder blocks are honed 
to the Standard (STD) size or 0.003: (.075mm) 
oversize with corresponding pistons. Blocks us- 
ing the oversize are stamped on the cylinder 
head gasket surface with 0.003 in.. It is essen- 
tial that 0.003 in. oversize pistons are used in 
these blocks to prevent possible failure such as 


noisy engine or eventual piston skirt cracking. 
These pistons are available from Kohler. Stan- 
dard Service Rings should be used with both 
Standard and 0.003 in. oversize pistons. ring 
end gap will increase slightly when installed on 
0.003 in. oversize pistons; however, sealing is 
maintained due to the ring design. 


Inspection 


Scuffing and scoring of piston and cylinder 
wall occur when internal temperatures ap- 
proach the melting point of the piston. Temper- 
atures high enough to do this are created by 
friction, which is usually attributed to improper 
lubrication, and/or overheating of the engine. 

Normally, very little wear takes place in the 
piston boss-piston pin area. If the original pis- 
ton and connecting rod can be reused after new 
rings are installed, the original pin can also be 
reused but new piston pin retainers are re- 
quired. The piston pin is included as part of the 
piston assembly - if the pin boss in piston, or the 
pin are worn or damaged, a new piston assem- 
bly is required. 

Ring failure is usually indicated by excessive 
oil consumption and blue exhaust smoke. When 


Abrasive Scratched Rings 


Scored Piston and Rings 


Common types of piston and ring damage 
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rings fail, oil is allowed to enter the combustion 
chamber where it is burned along with the fuel. 
High oil consumption can also occur when the 
piston ring end gap is incorrect because the ring 
cannot properly conform to the cylinder wall 
under this condition. Oil control is also lost 
when ring gaps are not staggered during 
installation. 

When cylinder temperatures get too high, 
lacquer and varnish collect on piston causing 
rings to stick which results in rapid wear. A 
worn ring usually takes on a shiny or bright ap- 
pearance. Scratches on rings and piston are 
caused by abrasive material such as carbon, 
dirt, or pieces of hard metal. 

Detonation damage occurs when a portion of 
the fuel charge ignites spontaneously from heat 
and pressure shortly after ignition. This creates 
two frame fronts which meet and explode to 
create extreme hammering pressures on a spe- 
cific area of the piston. detonation generally oc- 
curs from using fuels with too low of an octane 
rating. 

Pre-ignition of the fuel charge before the 
timed spark can cause damage similar to deto- 
nation. Pre-ignition damage is often more sever 
than detonation damage - often, a hole is quick- 
ly burned right through the piston dome. Pre- 
ignition is caused by a hot spot in the combus- 
tion chamber from sources such as: glowing 
carbon deposits, blocked fins, improperly seat- 
ed valves or wrong spark park plug. 


Service 


K-series replacement pistons are available in 
STD bore size, and in 0.003 in., 0.010 in., 0.020 
in. and 0.030 in. oversizes. Replacement pistons 
include new piston ring sets and new piston 
pins. 

Service replacement piston ring sets are also 
available separately for STD-0.003 in. (same 
ring set for both sizes), 0.010 in., 0.020 in. and 
0.030 in. oversized pistons. Always use new pis- 
ton rings when installing pistons. Never reuse 
old rings. 

The cylinder bore must be deglazed before 
service ring sets are used. 

Some important points to remember when 
servicing piston rings: 

1. If the cylinder block does not need 
reboring and if the old piston is within wear 
limits (refer to section 1, “General Informa- 
tion”) and free of score or scuff marks, the old 
piston may be reused. 

2. Remove old rings and clean up grooves. 
Never reuse old rings. 

J. Before installing new rings on piston, 
place top two rings, each in turn, into its run- 
ning area in cylinder bore and check end gap. 
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Measuring piston ring clearance 


4. After installing the new compression (top 
and middle) rings on piston, check piston-to- 
ring side clearance. Maximum recommended 
side clearance is 0.006 in.. If side clearance is 
greater than 0.006 in., a new piston must be 
used. 


Oil Ring End Gaps 


Although 4 sizes of service ring sets are avail- 
able (Std., + 0.010 in., + 0.020, + 0.030 in.), 
only two sizes of oil rings are supplied (Std. and 
0.020 in. oversize). When using 0.010 in. and 
0.030 in. oversize ring sets, the oil rings appear 
to have excessive end gap. This is not detrimen- 
tal and proper sealing will be achieved due to 
the additional scraper rings and expander. 

NOTE: Scraper and main ring end gaps 

Should be staggered around the groove to pre- 

vent combustion blow-by. 


Piston Ring Installation 


NOTE: Rings must be installed correctly. 
Ring installation instructions are usually in- 
cluded with new ring sets. Follow instruc- 
tions carefully. Use a piston ring expander to 
install rings. Install the bottom (oil control) 
ring first and the top compression last. 


POSI-LOCK CONNECTING RODS 


Posi-Lock connecting rods are used in some 
K-series engines. On model K181 engines with 


| Narrow | 


Style A Piston 
Connecting Rod 


Style D Piston 
Connecting Rod 


Posi-lock connecting rods 
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Service Connecting Rod 
Standard 


Service Connecting Rod 
0.010” Undersize 


Standard and 0.010” undersize connecting rods 


the style D pistons (refer to “Piston and Rings, 
Identification” earlier in this section), the con- 
necting rods have a narrower piston pin end 
than on the earlier (style A) Posi-Lock connect- 
ing rods. Therefore, the Posi-Lock connecting 
rods used with the style D pistons are not inter- 
changeable with the Posi-Lock connecting rods 
used with style A pistons. 


Inspection and Service 


Check bearing area (big end) for excessive 
wear, score marks, running and side clearances 
(refer to Section 1, “General Information"). 
Replace rod and cap if scored or excessively 
worn. 

Service replacement connecting rods are 
available in STD crank pin size and 0.010 in. 
undersize. The 0.010 in. undersize can be iden- 
tified by the drilled hole located in the lower end 
of the rod shank. Always refer to the appropri- 
ate parts information to ensure the correct re- 
placements are used.. 


BALANCE GEARS AND STUB SHAFTS 


Some K241 and K301 engines are equipped 
with a balance gear system. 
The system consists of two gears and spacer 
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(used to control end play) mounted on stub 
shafts which are pressed into the crankcase. 
The gears and spacer s are held on the shafts 
with snap-ring retainers. The gears are timed 
with and driven by the engine crankshaft. 


Inspection and Repalr 


Use a micrometer and measure the stub shaft 
diameter. If the diameter is less then 0.4996 in., 
replace the stub shaft. Use an arbor press to 
push old shaft out and new shaft in. The stub 
shaft must protrude a specific distance above 
the stub shaft boss. If the stub shaft boss is 
about e in. above the main bearing boss, press 
the shaft in until it is 0.735 in. above the stub 
shaft boss. On blocks where the stub shaft boss 
is only about 4, in. above the main bearing 
boss, press shaft in until itis 1.110 in. above the 
stub shaft boss. A 3⁄4 in. spacer must be used 
with the shaft which protrudes 1.110 in.. 

Inspect the gears for worn or chipped teeth 
and for worn needle bearings, if required. 


BALANCE GEAR BEARING AND BALANCE 
GEAR ASSEMBLY 


A new needle bearing for the Dynamic Bal- 
ance System is now being used on 10-16 HP 
Kohler engines. the new bearing (part number 
477030 01) has been in use beginning with serial 
number 9641311. It is not interchangeable 
with the old needle bearing, part number 
236506. 

Complete balance gear assemblies are inter- 
changeable - and old style gear assembhes have 
been superceded with a new gear assembly, part 
number 47 042 01. 

Critical consideration is required when only 
the needle bearing is to be replaced. The engine 
serial number alone can correctly determine 
which needle bearing is involved on original 
equipment engines. However should a bearing 
replacement be required after a complete bal- 
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ance gear has been replaced on an engine witha 
serial number prior to 9641311, the following 
methods will assist in identifying the correct 
bearing: 


Method #1 - I.D. of Balance Gear Bore 
0.6825 - 236506 
0.6821 
0.6865 - 47 030 01 
0.6869 


Method #2 - O.D. of Old Bearing 
0.6825 - 236506 
0.6828 
0.6870 - 47 030 01 
0.6875 


GOVERNOR GEAR 
Inspection 


Inspect the governor gear teeth. Look for any 
evidence of worn, chipped or cracked teeth. If 
one or more of these problems is noted, replace 
the governor gear. 


CAMSHAFT AND CRANKSHAFT 
Inspection and Service 


Inspect the gear teeth on both the crankshaft 
and camshaft. If the teeth are badly worn, 
chipped or some are missing, replacement of 
the damaged components will be necessary. 

Also, inspect the crankshaft bearings for 
scoring, grooving, etc. Do not replace bearings 
unless they show signs of damage or are out of 
running clearance specifications. If crankshaft 
turns easily and noiselessly, and there is not ev- 
idence of scoring, grooving, etc., on the races of 
bearing surfaces, the bearings can be reused. 

Check crankshaft keyways. If worn or 
chipped, replacement of the crankshaft will be 
necessary. Also inspect the crank pin for score 
marks or metallic pickup. Slight score marks 
can be cleaned with crocus cloth soaked in oil. If 
wear limits, as stated in Section 1, “General In- 
formation", are exceeded, it will be necessary to 
either replace the crankshaft or regrind the 
crank pin to 0.010 in. undersize. If reground, a 
0.010 in. undersize connecting rod (big end) 
must then be used to achieve proper running 
clearance. measure the crank pin for size, taper 
and out-of-round. 

NOTE: Ifthe crank pin is reground, visually 

check to ensure that the fillet blends smoothly 

with the crank pin surface. 

When replacing a crankshaft with external 
threads on the flywheel end with one that has 
internal threads, different mounting hardware 
is required. The internally threaded crank- 
shafts are solid in kits which include the hard- 
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ware. The mounting hardware can also be pur- 
chased separately. 

1. Use a 54, LD. x 1% O.D. x Ys TH. plain 
washer (Part No. 52114 01) when installing 
drive cups with a 1% in. Dia. spot face (ma- 
chined, recessed area around mounting hole). 
These drive cups are primarily used on Interna- 
tional Harvester applications, but may be found 
on other applications. Therefore, use the drive 
cup to identify which washer should be used. 

2. Required for drive cups with % in. mount- 
ing hole. 


OPTIONAL GEAR REDUCTION UNIT 


The reduction unit consists of a driven gear 
which is pressed on the power take off (PTO) 
shaft. The drive gear is an integral part of the 
engine crankshaft. The gear reduction on the 
K91 and K181 units is 6:1. The gear reduction 
on the K301 engines is 4:1. The PTO shaft is 
supported by two bearings, one in the cover and 
the other in the housing. Oil seals are provided 
at both ends of the shaft. 


Removal 


1. Drain lubricating oil from unit. 

2. Remove four cap screws from gear hous- 
ing and slide cover off along drive gear. 

3. Remove four cap screws holding gear 
housing to engine. 

4. Wash all parts and inspect shaft, bushing 
and gear for wear. Replace worn parts. 

9. Remove old oil seals and install new seals 
(flat side out) in the gear housing and cover. 


Installation 


1. Wrap piece of tape or roll paper around 
crankshaft gear to protect the oil seal, slide 
housing over the shaft and attach to the block. 
Two lock washers are used on the outside of 
housing and copper washers inside. 

2. Tape or paper should be wrapped around 
the shaft to prevent the keyway from damaging 
the cover oil seal. Install the gasket(s) and re- 
duction gear cover and tighten cap screws. 

3. Adjust shaft end clearance to 0.001-0.006 
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Gear reduction unit—exploded view 


in. by varying the total gasket thickness, adding 
or removing gaskets as required. 

4. Remove oil fill plug and level plug, fill unit 
to the oil level hole. Use the same grade of oil as 
used in the engine. 


ENGINE REASSEMBLY 


The following sequence is suggested for com- 
plete engine reassembly. This procedure as- 
sumes that all components are new or have 
been reconditioned, and all component subas- 
sembly work has been completed. This proce- 
dure may have to varied slightly to accommo- 
date options or special equipment. 

NOTE: Make sure the engine is assembled 

using all specified torque values, tightening 

sequences, and clearances. failure to observe 
specifications could cause severe engine wear 
or damage. Always use new gaskets. 

1. Install the rear bearing into crankcase us- 
ing the #4747 handle and appropriate bearing 
installer. (Refer to the “Special Tools" section). 


Bearing 
installer 


Rear Bearing - 7 M 


Installing rear bearing 


Make sure the bearing is bottomed fully, and is 
straight and true in bore. Install the rear main 
bearing by pressing it into cylinder block. If us- 
ing a shielded type bearing, install with shield- 
ed side facing toward inside of block. 

2. Slide cross shaft into place from inside of 
block. 

3. Place speed control disc on governor bush- 
ing nut and thread bushing nut into block. On 
earlier models, the cross shaft has an extension 
riveted in place to line up with governor gear. 
Torque bushing nut as follows: 

e K91 70-90 inch lbs. 

e K161, K181 — 130-150 inch lbs. 

e K241, K301 — 100-120 inch lbs. 

4. Install the thrust washer, governor gear, 
copper washer, and stop pin. 

5. Rotate governor gear assembly to be sure 
stop pin does not contact weight section gover- 
nor gear. 

6. Install the intake valve tappet and ex- 
haust valve tappet into crankcase. (Intake valve 


Copper Washer 
Bushing Nut 


al, 
Cross Shaft Plain Washer 


Installing cross shaft and stop pin 
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Bearing Plate Side 


Installing tappets 


tappet towards bearing plate side; exhaust 
valve tappet towards PTO side of crankcase.). 

NOTE: On K161 and K181 ACR engines, in- 

stall the shorter tappet in the exhaust bore 

guide. Intake and exhaust tappets are inter- 
changeable on other models. 

7. Install the camshaft, one 0.005 in. shim 
spacer, and the camshaft pin (from bearing 
plate side). Do not driver the camshaft pin into 
its final position at this time. 

NOTE: On pre-ACR models with the auto- 

matic spark advance camshaft, spread actua- 

tors and insert cam. Align the timing marks 
on cam and gear as shown. 

8. Measure the camshaft end play between 
the spacer and crankcase boss using a flat feeler 
gauge. Recommended camshaft end play is 
0.005-0.020 in. for model K91 and 0.005-0.010 
in. - for all other K-series models. Add or sub- 
tract 0.005 in. and/or 0.010 in. shim spacers as 
necessary to obtain the proper end play. 

9. the K-Series engines now use a new cam- 
shaft pin, the new camshaft pins are shorter 
than the old pins originally used in K-Series 
engines. 

10. To install the new (shorter) camshaft pin, 
drive the camshaft pin from the bearing plate 
side of crankshaft into the PTO side of 
crankcase: 

a. For Models K161 and K181 - drive the 
camshaft pin to a depth of 0.275-0.285 in. 


Installing camshaft 
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Timing marks—pre-ACR camshaft 


from the machined baring plate gasket 

surface. 

b. For Models K241, K301 - drive the cam- 
shaft pin to a depth of 0.300-0.330 in. from 
the machined bearing plate gasket surface. 
To install the old (longer) camshaft pin, drive 

the camshaft pin into the crankcase until the 
PTO end of camshaft pin is flush with the 
mounting surface on PTO side of crankcase. 

11. On Engines So Equipped: The balance 
gears must be timed to the crankshaft whenev- 
er the crankshaft is installed. Use a balance 
gear timing tool to simplify this procedure (re- 
fer to the “Special Tools” section in this man- 
ual). if the balance gears must be timed without 
using the tool, do not install the lower balance 
gear (closest to the oil pan) until after the 
crankshaft has been installed. 

12. Install the % in. spacer, one 0.010 in. 
shim spacer, balance gear, one 0.020 in. shim 
spacer, and retaining ring (rounded edge to- 
wards balance gear). À new style needle bearing 
is now being used on the K-Series balance gear 
assembly. 

NOTE: Extreme care must be taken when 

handling the new needle bearings. The nee- 

dles are no longer caged and will drop out. If 
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Measuring camshaft end play 
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Camshaft Pin 


PTO Side Bearing Plate Side 


Installing camshaft pin 


this should occur, the bearing case should be 

greased and the needles reset. There are 27 

individual needles in each bearing. 

13. Check end play with a flat feeler gauge. 
Recommended end play is 0.002-0.010 in.. If 
end play is not within range, install or remove 
0.005 in. and 0.010 in. spacers, as necessary. 

14. On Engines Without Balance Gears 

a. Lubricate the crankshaft rear bearing 
surface. Insert the crankshaft through the 
rear bearing. 

NOTE: If the crankshaft and bearing plate 

have not been separated, position the fuel line 

and wiring harness between the bearing plate 
and crankcase before pressing the crankshaft 
all the way in. 

b. Align the primary timing mark on 
crankshaft with the timing mark on cam- 
shaft. Press the crankshaft into rear bearing. 
Make sure the camshaft and crankshaft 
gears mesh and that the timing marks re- 
main aligned while pressing. 

15. On Engines With Balance Gears: 

K-Series have two styles of balance gear as- 
semblies. To provide improved vibration reduc- 
ing characteristics, redesigned balance gear as- 
semblies are being used in the K241 and K301 
single cylinder engines. These new balance gear 
assemblies (Part No. 45 043 03) are being used 
in engines with a Serial No. of 1613600013 and 
later, and for service replacement. 

Because of the physical differences of the 
gear, new procedures for installing the crank- 
shaft, and timing the balance gears, crankshaft, 
and camshaft are required. 

The following crankshaft installation proce- 
dures are broken down into four sections: 
1A) OLD STYLE BALANCE GEAR ASSEM- 
BLY - WITH A BALANCE GEAR TIMING 
TOOL 
1B) OLD STYLE BALANCE GEAR ASSEM- 
BLY - WITHOUT A BALANCE GEAR TIM- 
ING TOOL 
2A) NEW STYLE BALANCE GEAR ASSEM- 
BLY - WITH A BALANCE GEAR TIMING 
TOOL 
2B) NEW STYLE BALANCE GEAR ASSEM- 
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BLY - WITHOUT A BALANCE GEAR TIM- 
ING TOOL METHOD 


1A) OLD STYLE BALANCE GEAR ASSEMBLY - WITH A 
BALANCE GEAR TIMING TOOL 


1. Align the primary timing marks of balance 
gears with the teeth on timing tool. Insert tool 
so it meshes with gears. Hold or clamp tool 
against oil pan gasket surface. 

2. lubricate the crankshaft rear bearing sur- 
face. Insert the PTO end of crankshaft through 
rear bearing. “Straddle” the primary and sec- 
ondary timing marks on crankshaft over the 
rear bearing oil drain. Press the crankshaft into 
rear bearing until the crankgear is just above 
the camshaft gear but not in mesh with it. 

NOTE: If the crankshaft and bearing plate 

have not been separated, position the fuel line 

and wiring harness between the bearing plate 
and crankcase before pressing the crankshaft 
all the way in. 

3. Remove the balance gear timing tool and 
align the primary timing mark on the crank- 
shaft with the timing mark on the camshaft 
gear. Press the crankshaft all the way in to the 
rear bearing. Make sure the camshaft and 
crankshaft gears mesh and that the timing 
marks align while pressing. 

4. Check the timing of the crankshaft, cam- 
shaft, and balance gears: 

a. The primary timing mark on crankshaft 
should align with the secondary timing mark 
on lower balance gear. 

b. The primary timing mark should mark 
on crankshaft should align with the timing 
mark on camshaft. 

c. Ifthe mark do not align, the timing is in- 
correct and must be corrected. 


1B) OLD STYLE BALANCE GEAR ASSEMBLY - WITHOUT A 
BALANCE GEAR TIMING TOOL 


NOTE: The balance gear should be installed 

after the crankshaft has been installed. 

1. Lubricate the crankshaft rear bearing sur- 
face. Insert the PTO end of crankshaft through 
rear bearing. Align the primary timing mark on 
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Timing Tool NOTE: If the crankshaft and bearing plate 
Teeth have not been separated, position the fuel line 
and wiring harness between the bearing plate 


Zs and crankcase before pressing the crankshaft 

pm Se all the way in. 
Ss | / | 2. Align the primary timing mark on the 
` Timing Tool ee crankshaft with the timing mark on the cam- 


shaft gear. Press the crankshaft all the way into 
the rear bearing. Make sure the camshaft and 
crankshaft gears mesh and that the timing 
marks align while pressing. 

crankshaft with the primary timing mark on 3. Position the crankshaft so it is about 15 
upper balance gear. Press the crankshaft into degrees past BDC. Install % in. spacer, and one 
rear bearing until the crankgear just starts to ` 0.010 in. shim spacer. Align the secondary tim- 
mesh (about 6 in.) with the center ring of bal- ing mark on the lower balance gear with the 
ance gear teeth. secondary timing mark on the crankshaft. In- 


Installing balance gear timing tool 
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stall the lower balance gear on the stub shaft. If 
properly timed, the primary timing mark on the 
crankshaft will now be aligned with the second- 
ary timing mark on the lower balance gear. 
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4. Install one (1) 0.020: shim spacer and re- 
taining ring (rounded edge towards gear). 
Check end play of lower balance gear as in- 
structed under “INSTALL BALANCE 
GEARS." 

5. Check the timing mark on crankshaft, 
camshaft, and balance gears. The primary 
mark on crankshaft should align with the pri- 
mary timing mark on upper balance gear. The 
primary mark on crankshaft should align with 
the secondary timing mark on lower balance 
gear. The primary mark on crankshaft should 
align with timing mark on camshaft. If the 
marks do not align, the timing is incorrect and 
must be corrected. 


2A) NEW STYLE BALANCE GEAR ASSEMBLY - WITH A 
BALANCE GEAR TIMING TOOL 


1. Count and mark the teeth on the crank- 
shaft gear, and the lands (notches between 
teeth) on the camshaft gear as follows: 

a. Crankshaft - Locate the primary timing 
mark on crankshaft. While looking at the 
PTO end of crankshaft, start with the tooth 
directly below timing mark and count five (5) 
teeth in a counterclockwise direction. mark 
the fifth tooth. 

b. Camshaft - Locate the timing mark on 
camshaft. starting with the land next to the 
timing mark, count five (5) lands in a coun- 
terclockwise direction. Mark the fifth land. 
2. Align the primary timing marks on bal- 

ance gears with the teeth on timing tool. Insert 
the tool so it meshes with the gears. Hold or 
clamp the tool against oil pan gasket surface of 
crankcase. 

3. Lubricate the rear bearing surface of 
crankshaft. Insert the PTO end of crankshaft 
through the rear bearing. “Straddle” the pri- 
mary and secondary timing marks on crank- 
shaft over the rear bearing oil drain. Press the 
crankshaft into the rear bearing until the 
crankshaft gear is just above the camshaft gear, 
but not in mesh with it. Do not remove the bal- 
ance gear timing tool at this time. 

4. Align the fifth (5th) land marked on cam- 
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shaft gear with the fifth (5th) tooth marked on 
camshaft gear. Press the crankshaft all the way 
Into the rear bearing. Make sure the camshaft 
and crankshaft gears mesh andthe marks align 
while pressing. 

5. Remove the balance gear timing tool. 
Check the timing of the crankshaft, camshaft, 
and balance gears. The primary timing mark on 
crankshaft should align with the secondary 
timing mark on lower balance gear. The prima- 
ry timing mark on crankshaft should align with 
the timing mark on camshaft. 


2B) NEW STYLE BALANCE GEAR ASSEMBLY - WITHOUT A 
BALANCE GEAR TIMING TOOL 


NOTE: The lower balance gear should be 
installed after the crankshaft has been 
installed. 

1. Count and mark the teeth on the crank- 
shaft gear, and the land (notches between 
teeth) on the upper balance gear as follows: 

a. Crankshaft - Locate the primary timing 
mark on crankshaft. While looking at the 
PTO end of crankshaft, start with the tooth 
directly below timing mark and count twelve 
(12) teeth in a counterclockwise direction. 
Mark the twelfth tooth. 

b. Upper Balance Gear - Locate the sec- 
ondary timing mark on balance gear. Start- 
ing with the land next to the timing mark, 
count seven (7) lands in a clockwise direction. 
Mark the seventh land. 

2. Lubricate the rear bearing surface of 
crankshaft. Insert the PTO end of crankshaft 
through the rear bearing. Align the twelfth 
(12th) tooth marked on crankshaft gear with 
the seventh (7th) land marked on upper bal- 
ance gear. Press the crankshaft into the rear 
bearing until the crankshaft gear is just above 
the camshaft gear, but not in mesh with it. 

3. Align the timing mark on camshaft with 
the primary timing mark on crankshaft. 

NOTE: Align the timing mark on camshaft 

with the primary timing mark on crankshaft. 

To align the marks, rotate the camshaft only - 

do not rotate the crankshaft. Rotating the 
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Crankshaft Primary 
Timing Mark 


Aligning camshaft gear and crankshaft gear 
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Lower Balance Gear ” Crankshaft Secondary 


Timing Mark 


Secondary Timing Mark Y 


Lower Balance Gear 
Secondary Timing Mark 


Crankshaft gear/lower balance gear alignment 


Upper Balance Gear 
Primary Timing Mark 


Crankshaft gear/upper balance gear alignment 


crankshaft could cause the crankshaft gear to 

come out of mesh and the marks align while 

pressing. 

4. Install the % in. spacer and one (1) 0.010 
in. shim spacer to the stub shaft for the lower 
balance gear. 

5. Position the crankshaft so it is about 15 
degrees past bottom dead center (BDC). Align 
the secondary timing mark on crankshaft. In- 
stall the lower balance gear to the stub shaft. If 
properly timed, the secondary timing mark on 
lower balance gear will now be aligned with the 
primary timing mark on crankshaft. 

6. Secure the lower balance gear to stub 
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shaft using one (1) 0.020 in. shim spacer and re- 
taining ring (rounded edge towards gear). 
Check end play of lower balance gear as in- 
structed in "INSTALL BALANCE GEARS". 

7. Check the timing of the crankshaft, cam- 
shaft, and balance gears. The primary timing 
mark on crankshaft should align with the sec- 
ondary timing mark on lower balance gear. The 
primary timing mark on crankshaft should 
align with the timing mark on camshaft. The 
primary timing mark on crankshaft should 
align with the primary timing mark on upper 
balance gear. If the marks do not align, the tim- 
ing is incorrect and must be corrected. 


Front Bearing installation 


Install the front bearing into the bearing 
plate using the 44747 handle and appropriate 
bearing installer. (Refer to the “Special Tools" 
section). Make sure the bearing is bottomed 
fully, and straight and true in the bore. 


CONTINUE ENGINE ASSEMBLY 


16. Position the fuel line and wiring harness 
Gf so equipped) to crankcase. 

17. Adjust the fuel line and wiring harness to 
their final positions just before securing the 
bearing plate to the crankcase. 

18. The installation of bearing plate and gas- 
kets can be made considerably easier with the 
use of two simple, easy to make alignment 
guides. Using 24 in. long bolts with the hexa- 
gon heads removed and screwdriver slots cut in 
the stem, screw the two headless bolts into the 
cylinder block diagonally from each other. Bolt 
thread sizes are 4-20 UNC for K91-K181; %- 
16 U.N.C. for K241-K361. 

19. Lubricate the bearing surface of crank- 
shaft and bearing. Install the gasket, two or 
three 0.005 in. shims (as required), and bearing 
plate over studs. 

NOTE: Crankshaft end play is determined 
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Installing oil seals using sleeves 


Piston Ring Compressor 
Installed Around Piston 
- 4 


Crankcase 


Arrow Must Point 
Towards Flywheel 


Installing pistons 


by the thickness of the gasket and shims be- 
tween crankcase and bearing plate. Check the 
end play after the bearing plate is installed. 

20. Install two hex cap screws and hand tight- 
en. Remove the locating studs, and install the 
remaining two hex cap screws and hand 
tighten. 

21. Tighten the screws evenly, drawing bear- 
ing plate to crankcase. Torque K91-K181 to 115 
inch lbs. Torque K241-K341 to 35 ft. lbs. 

22. Check crankshaft end play between the 
inner bearing race and shoulder of crankshaft 


BREAKERLESS (TYPICAL) 


BATTERY (TYPICAL) 


SEAL 
DEPTH 


Front oil seal location 
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Camshaft 
Installing connecting rod cap 


using a flat feeler gauge. Recommended total 
end play is: 

e K91 — 0.004-0.023 in. 

e K161, K181 — 0.002-0.023 in. 

e K241, K301 — 0.003-0.020 in. 

If measured end play is not within limits, re- 
move the bearing plate and, remove or install 
shims as necessary. 

NOTE: Crankshaft end play is especially 

critical on gear reduction engines. 

23. Slide the appropriate seal sleeves over the 
crankshaft (refer to the “Special Tools" sec- 
tion). Generously lubricate the lips of the oils 
seals with light grease. Slide the oil seals over 
the sleeves. 

24. Use the #11795 handle and appropriate 
seal drivers to install the front oil seals to the 
following depths. Note that the front oil seal 
depth varies with engine model and type of 
bearing plate used-bearing plate configuration 
differs with type of ignition system used. 
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Measuring valve-to-tappet clearance 
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Adjusting valve-to-tappet clearance 


NOTE: For detailed piston inspection and 

piston ring installation procedures, refer to 

the “Inspection And Repair/Reconditioning”’ 
section. 

25. Style A pistons: Install wrist pin and 
retainers. 

26. Style “C” And “D” Pistons: 

NOTE: Proper orientation of the piston to the 

connecting rod is extremely important. Im- 

proper orientation may cause extensive wear 

or damage. 

27. Orient piston and connecting rod so that 
the notch (Style “C” piston) or Fly symbol 
(Style “D” piston) on piston and the match 
mark on connecting rod are facing the same 
direction. 

28. Install wrist pin and retainers. 

NOTE: Proper orientation of the piston to the 

connecting rod is extremely important. Im- 

proper orientation may cause extensive wear 

or damage. 

29. Stagger the piston rings in their grooves 
until end gaps are 120 degrees apart. 

30. Lubricate the piston and rings with en- 
gine oil. Install the piston ring compressor 
around piston. 

31. Orient the notch (on style “C” piston) or 
Fly symbol (Style “D” piston) and match marks 
on connecting rod towards the flywheel end of 
crankshaft. Gently push the piston/connecting 
rod into bore - do not pound on piston. 

32. Lubricate the crankshaft and connecting 
rod journal surfaces with engine oil. Install the 
connecting rod cap - make sure the match 
marks are aligned and the oil hole is towards 
the camshaft. It is important that marks on the 
connecting rod and cap line up and face fly- 
wheel end of engine. 

33. Torque the capscrew to 20% over the 
nominal torque value listed below. Loosen cap 
screws to below the nominal value--do not leave 
overtorqued. Retorque bolts to the nominal 
value. 

NOTE: To prevent damage to connecting rod 

and engine, do not overtorque-loosen--and re- 

torque the hex nuts on Posi-Lock connecting 
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rods. Torque nuts, in increments, directly to 
the specified ualue. 

34. Rotate the crankshaft until the piston is 
at top dead center in bore to protect the dipper 
on the connecting rod. If locking tabs are used, 
bend tabs to lock cap screws. 

35. Install screws and ol drain plug as speci- 
fied in “General Information". 

36. Rotate the crankshaft until piston is at 
top dead center of compression stroke. 

37. Install the valves and measure the valve- 
to-tappet clearance using a flat feeler gauge. 

NOTE: Valve faces and seats must be lapped- 
in before checking /adjusting valve clearance. 
kejer ta the “Imspecivos Ama 
Repatr/Reconditioning” section. 

38. Adjust valve-to-tappet clearance, as 
necessary. 

a. On models K91, K141, K161, and K181: 

If clearance is too small, grind end of valve 
stems until correct clearance is obtained. 
Make sure stems are ground perfectly flat 
and smooth. If clearance is too large, replace 
the valves and recheck clearance. 
NOTE: Large clearances can also be reduced 
by grinding the valves and/or valve seats. Re- 
fer to the ‘‘Inspection And 
Repair/Reconditioning” section for valve 
specifications. 

b. On Models K241 and K301, adjust 
valve-to-tappet clearance by turning the ad- 
justing screw on tappets. 

39. On Models K91, K161, and K181, install 
the valve springs (close coils to top), intake 
valve spring retainer, exhaust valve rotator or 
retainer, and valves. 

40. On Models K241 and K301, install the 
valve spring upper retainers, valve springs 
(close coils to top), intake valve spring lower re- 
tainer, exhaust valve rotator or retainer, and 
valves. 

NOTE: Some models use a valve rotator on 
both valves. 

41. Compress springs using a valve spring 
compressor and install keepers. 

42. On flywheel-magneto ignition systems, 
the magneto coil-core assembly ignition sys- 


Installing a square flywheel key 
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tems, the magneto coil-core assembly is secured 
in stationary position on the bearing plate. On 
the magneto-alternator systems, the coil is part 
of the stator assembly which is also secured to 
the bearing plate. Permanent magnets are af- 
fixed to the inside rim of the flywheel except in 
rotor type magneto systems. On these the mag- 
net or rotor has a keyway and is press fitted on 
crankshaft. The magnet rotor is marked “en 
gine-side” for proper assembly. 
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K181 breather assembly 
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43. After installing magneto components, run 
all leads out through holes provided (in 11 
o'clock position) on bearing plate. 

CAUTION: Damaging Crankshaft and Fly- 
wheel Could Cause Personal Injury! 

Using improper procedures to install the fly- 
wheel can crack or damage the crankshaft 
and/or flywheel. This not only causes exten- 
sive engine damage, but also is a serious 
threat to the safety of persons nearby, since 
broken fragments could be thrown from the 
engine. Always observe and use the following 
precautions and procedures when installing 
the flywheel. 

NOTE: Before installing the flywheel, make 
sure the crankshaft taper and flywheel hub 
are clean dry and completely free of lubri- 
cants. The presence of lubricants can cause 
the flywheel to be overstressed and damaged 
when the cap screw is torqued to 
specification. 

Make sure square flywheel key is installed 
only in the flat area of keyway, not in the 
rounded area. The flywheel can become cracked 
or damaged if the key is installed in the rounded 
area of keyway. 

Always use a flywheel strap wrench to hold 
flywheel when tightening flywheel fastener. Do 
not use any type of bar or wedge between the 
cooling fins or flywheel ring gear, as these parts 
could become cracked or damaged. 

Do not use impact wrenches to install the 
flywheel retaining nut as this may overstress 
the nut and crack the flywheel hub. 

Do not reuse a flywheel if it has been 
dropped or damaged in any way. 

Do make a through visual inspection of the 
flywheel and crankshaft before installation to 
make sure they are in good condition and fee of 
cracks. 

The old crankshaft design has a externally 
threaded end and uses a square key, plain 
washer, and marsden nut to align and secure 
the flywheel. 

The new crankshaft design has an inter- 
nally threaded end and uses a woodruff key, 
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washer, and/or brushing, hex cap screw or 
hexnut. 

44. Position key properly in keyway as shown, 
and carefully guide key slot in flywheel hub 
over the key while installing to avoid pushing 
the key inward. 

45. On models K91, K161, and K181 w/Rope 
Start: Install rope pulley, plain washer, and hex 
nut (lubricate threads with oil). Hold flywheel 
with strap wrench and torque hex nut to 40-50 
ft. lbs. for K91 and 85-90 ft. lbs. for K161 and 
K181. If a hex head screw is used, torque screw 
to 250 inch lbs. 

46. On models K91, K161, and K181 w/Re- 
tractable Start: 

a. Install the grass screen. 

b. Install the drive cup , plain washer, and 
hex nut (lubricate threads with oil). Hold the 
flywheel with strap wrench and torque hex 
nut to 40-50 ft. lbs. for K91 and 85-90 ft. lbs. 
for K161 and K181. If a hex head screw is 
used, torque screw to 250 inch lbs. 

47. On models K91, K161, and K181 w/Elec- 
tric Start: 

a. Install the plain washer and hex nut (lu- 
bricate threads with oil). Hold the flywheel 
with strap wrench and torque hex nut to 40- 
50 ft. lbs. for K91 and 85-90 ft. lbs. for K161 
and K181. If a hex head screw is used, torque 
screw to 250 inch lbs. 

b. Install the grass screen. 

48. On models K241, K301 w/Rope Start: 

a. Install the nylon grass screen. 

b. Install the spacer, rope pulley, plain 
washer, and hex cap screw (lubricate threads 
with oil). Hold the flywheel with a strap 
wrench and torque hex cap screw to 35-40 ft. 
lbs. If a hex nut is used, torque to 50-60 ft. 
lbs. 

c. Install the wire mesh grass screen and 
grass screen retainer to rope pulley. 

49. On models K241, K301 w/Retractable 
Start: 

a. Install the grass screen. 
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K241 breather assembly 
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Camshaft 


Fuel Pump 


Fuel Pump Lever 


Mechanical fuel pump 


b. Install the drive cup, plain washer, and 
hex cap screw (lubricate threads with. oil). 
Hold the flywheel with a strap wrench and 
torque hex cap screw to 35-40 ft. lbs. If a hex 
nut is used, torque to 50-60 ft. lbs. 

50. On models K241, K301 w/Electric Start: 

a. Install the plain washer and hex cap 
screw (lubricate threads with oil). Hold the 
flywheel with a strap wrench and torque hex 
cap screw to 35-40 ft. lbs. If a hex nut is used, 
torque to 50-60 ft. lbs. 

b. Install the grass screen. 

51. For all models, torque the grass screen 
fasteners to 70-140 ft. lbs. for a metal grass 
screen and 20-30 inch lbs. for a plastic grass 
screen. 

52. Install the spark plug lead and kill lead 
into the slots in the baffle. 

53. Install the remaining self-tapping screws 
and the blower housing. 

NOTE: On some models, the grass screen 

must be installed before installing the blower 

housing. 

54. Install push rod, breaker assembly, and 
breaker point lead. 

55. Set breaker point gap at 0.020 in. full 
open. 

56. Install gasket and breaker point cover. 

57. Install the gasket and cylinder head. Al- 
ways use a new gasket when head has been re- 
moved for service work. 

58. Torque the hex cap screws and hex nuts 
(in increments) in the sequence and torques 
shown. 

NOTE: The importance of torquing cylinder 
head bolts to specified values and following 
the recommended sequences cannot be over- 
emphasized. Blown head gaskets and cylin- 
der head distortion may result from improper 
torquing. Following is the recommended 
torquing procedure: 

1. Lubricate the cylinder head bolts with oil 
before installation. 

2. Initially torque each bolt to 10 ft. lbs. fol- 
lowing the recommended torque sequence. 

3. Sequentially tighten each bolt in 10 ft. lbs. 
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increments until the specified torque values are 
reached. 

After reaching the final torque value, run 
the engine for 15 minutes, stop, and allow to 
cool. Then, sequentially retorque the head bolts 
to the specified torque value. 

4. Make sure the spark plug is properly 
gapped. 

5. Install the spark plug and torque it to 18- 
22 ft. lbs. 

59. Install the stud, gasket, breather plate, 
reed, reed stop, seal, and filter. The accompany- 
ing illustrations show the correct order of as- 
sembly for two types of breather assemblies. 
Make sure reed valve is installed properly and 
that oil drain hole on breather plate is down. 

NOTE: All K181 Specifications have been 
changed to call for 2 pieces of breather filter 

231419 instead of 1. Testing has revealed the 

use of two filters prevents oil droplets from be- 
ing expelled through the breather system. All 

K181 engines are now being built with two fil- 

ters and when serviced, two should always be 
used. 

60. Install the gasket, breather cover, and 
pawlnut. 

70. Install the starter side air baffle, plain 
washer, and hex cap screws. Leave the screws 
loose. 

71. Install the carburetor side air baffle, plain 
washer, and hex cap screws. Leave the screws 
loose. 

72. Install the cylinder head baffle, plain 
washer, and hex cap screws. Leave the screws 
loose. 

73. Tighten the screws securely when all 
pieces are in position. 

NOTE: Shorter screws go into lower portion 

of blower housing. 

74. Install dipstick. 

CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable and it can explode if ignit- 
ed. Keep sparks, open flames, and other 
sources of ignition away from the engine. Dis- 
connect and ground the spark plug lead to 
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prevent the possibility of sparks from the igni- 

tion system. 

75. Install fuel tank with brackets. 

76. Install fuel line on fuel tank outlet fitting. 

77. Install electric starter. 

78. Install hex cap screws which mount elec- 
tric starter to engine. 

79. Install key switch panel. 

80. Connect lead to electrical starter. 

81. Connect electrical connector(s). 

82. Install the retractable starter and hex cap 
screws. Leave the screws slightly loose. 

83. Pull the starter handle out 8-10 in. until 
the pawls engage in the drive cup. Hold the 
handle in this position and tighten screws 
securely. 

84. Install the gasket, fuel pump, plain wash- 
ers, and fillister head screws. Torque the screws 
to 37-45 inch lbs. 

NOTE: Make sure the fuel pump lever is po- 
sitioned above the camshaft. Damage to the 
fuel pump, and subsequent severe engine 
damage could result if the lever is positioned 
below the camshaft. 

85. Connect the fuel lines to fuel pump inlet 
and outlet fittings. 

86. Install the throttle lever, bracket, spacer, 
plain washer and hex cap screw. 

87. Install the governor spring to the gover- 
nor arm. Install the governor arm to the cross 
shaft. Leave the pawlnut slightly loose as the 
governor arm and cross shaft will be adjusted 
after the carburetor and throttle linkage are 
installed. 

88. Install the fuel line and hose clamps. 

89. Install the gasket, carburetor, and slotted 
hex cap screws. 

90. Install the throttle linkage into the nylon 
inserts in the governor arm and carburetor 
throttle lever. 

91. Adjust the governor as instructed below. 

92. Refer to “Fuel System And Governor” 
section for carburetor adjustment procedure. 


GOVERNOR ADJUSTMENT 


The governor cross shaft/governor arm must 
be adjusted every time the governor arm is loos- 
ened or removed from cross shaft. 

a. Pull the governor arm away from the 
carburetor as far as it will go. 
b. Grasp end of cross shaft with pliers and 


turn counterclockwise as far as it will go. The 
governor shaft can be adjusted for end clear- 
ance by moving needle bearing in block. Set 
bearing to allow a slight back-and-forth 
movement of shaft. 

c. Torque the pawlnut on governor arm to 
15 inch lbs. 
NOTE: Make sure there is at least yg in. 
clearance between the governor arm and the 
upper-left cam gear cover fastener to prevent 
interference. 

93. If the engine is equipped with a flat muf- 
fler, install muffler and gasket using cap 
screws. If equipped with a round muffler, in- 
stall muffler and threaded exhaust pipe be- 
tween the muffler and engine using a pipe 
wrench. 

94. Install the base gasket, base, and air 
cleaner. 


PREPARE THE ENGINE FOR OPERATION 


Before operating the engine, be sure to do the 
following: 

e Make sure all hardware is tightened se- 
curely and oil drain plugs are installed. 

e Fill the crankcase with the right amount, 
weight, and type of oil. Refer to the oil recom- 
mendations and procedures in the "General In- 
formation” and ““Periodic Maintenance" 
sections. 

e Fill the fuel tank with the proper type of 
gasoline and open fuel shut-off valve (if 
equipped). 

e Adjust the carburetor main fuel needle, 
idle fuel needle, or idle speed adjusting screw as 
necessary. Refer to the “Fuel System And Gov- 
ernor” section. 

e Make sure the maximum engine speed 
does not exceed 3600 RPM (4000 RPM for mod- 
el K91 only). Adjust the high speed stop as nec- 
essary. Refer to the “Fuel System And Gover- 
nor” section. 


RUN-IN PROCEDURES (RECONDITIONED 
ENGINES) 


For overhauled engines or those rebuilt with 
a new short block or miniblock, use straight 
SAE 30, SG-quality oil for the first 5 hours of 
operation. Change the oil after this initial run- 
in period. Refill with SG-quality oil as specified 
under “Oil Types”. 
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Kohler Command 
5 Hp 


AIR CLEANER 


This engine is equipped with a replaceable, 
high density paper ar cleaner element and an 
oll-foam precleaner (which covers the paper 
element). 


AIR CLEANER SERVICE 


Check the air cleaner daily or before starting 
the engine. Check for and correct heavy buildup 
of dirt and debris, and loose or damaged 
components. 

NOTE: Operating the engine with loose or 

damaged air cleaner components could allow 

unfiltered air into the engine, causing prema- 
ture wear and failure. 


PRECLEANER SERVICE 


Wash and reoil the precleaner every 25 hours 
of operation (more often under dusty or dirty 
conditions). 
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Removing air cleaner cover 


1. Press and hold the tab at the bottom of the 
air cleaner cover. 

NOTE: Choke control must be in the OFF 

position. 

2. Slide the air cleaner cover off of the air 
cleaner base (away from the retractable 
starter). 
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SPECIFICATIONS, TOLERANCES, AND SPECIAL TORQUE VALUES! 


DESCRIPTION C5 (5 Hp) 


General Specifications 


Power (@ 3600 mpm; corrected lo.SAE J1349) ....... NN EELER CR A ee AN NNN à 3.73 kW (5 hp) 
Peak QUESTS 2200P) ^ iouis kA es Y Rae Regel KORR ex KR ge Re ORE A ee A 11.4 Nem (8.4 Ibf-ft) 
BOG sie TQ ew Ron S Hh EA Rd FOES Val e PEN Ee TR V EH 67 mm (2.64 in) 
SUOKO EE EE RE E eg ORI WAV E ua CM 51 mm (2.01 in) 
KREE seiras E ode S dae Qu aS az A Y dex des 180 cu cm (10.98 cu in) 
COmp(essioni EE EE EEN 8.5 : 1 
ADD OX: We GD Sot eb reo Rer Eu PRIOR hed Cte bebe TEE 16.33 kg (36 Ib) 
Approx. Oil Capacity. Zeg Ee e Ee ERES PRISE NEL TA co P ERE RA EUR E a ORE ene Q aQ 0.66 liter (0.7 U.S. qt) 


Air Cleaner 


Base Nut TOrgüe sasi yka —— "rM 6.8 Nem (58 Ibf-in) 


Angle Of Operation — Maximum 
(At Full Oil Level) 


Intermittent: — All Directions o ins heksnsd dE Ree ahs one WOR en hE Rae EE AE Renae ea CL. 35° 
COMMMOUS: =A DIRGCHIONS uenia e thao EE See ERR ERGO EE ee EEN KA A T E Decne 20° 
Camshaft 
ESPIAS EE EE 0.15 —0.55 mm (0.0059 — 0.0217 in) 
Bore I.D. — Max. Wear Limit 
CAMUCIÓÓ J uuu uu uu corned Ehe ARCA ed cena 16.030 mm (0.6311 in) 
Ee Plate L A AA a ea 25.430 mm (1.0012 in) 
Camshaft Bearing Surface O.D. — Max. Wear Limit 
EE WEEN 15.954 mm (0.6281 in) 
GIOSUG FANG BING) n a aurato nere chs Ae Q kha e a k hakuwa ai Erde 25.350 mm (0.9980 in) 
Carburetor 
Preliminary Low Idle Fuel Needle Setting ............. AA ........................................ 1 Turn 
Fuel Bowl Retaining Screw Torque .................................................. 9.8 Nem (87 Ibf-in) 


LLL u. Q... U 
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Throttle Plate Retaining Screw TOQUE ox is hy eis RR X REX C OU RA ERR A OO 0.9 — 1.4 Nem (8 — 12 Ibf-in) 
Charging 

SUI AN OS Là Lenses sara cae A E E s E XWEX VE ee Se 0.203 — 0.305 mm (0.008 — 0.012 in) 
Stator Mounting Screw Torque ................ LU a4 dg EVEN pa yiri See Be Tews dee end sie 4.0 Nem (35 Ibf-in) 


Closure Plate 


Closure Plate Fastener Torque `... 22.6 Nem (200 Ibf-in) 


Connecting Rod 


Connecting Rod Cap Fastener Torque ..._._........................... eee teen nasisa. 9.0 Nem (80 Ibf-in) 
Connecting Rod-To-Crankpin Running Clearance 
NOW «ue eet ane RAUS REMC ebe eRe hed PEER ROL RES e Eee eR SS AG 0.030 — 0.056 mm (0.0012 — 0.0022 in) 
Max NEE uu Ae ERR ERR a ROGER ROS FREE feet UR SPEIRS A ERROR CR 0.0635 mm (0.0025 in) 
Connecting Rod-To-Crankpin Side Clearance ......................... 0.431 —0.661 mm (0.0170 — 0.0260 in) 
Connecting Rod-To-Piston Pin Running Clearance ..................... 0.015 — 0.003 mm (0.0006 — 0.0011 in) 
Piston Pin End 1.D. 
QI MURS METEO A A E E E T 19.015 — 19.023 mm (0.7486 — 0.7489 in) 
Max Wear Limiti. d «Ceu dax EE a n En 19.036 mm (0.7495 in) 
Crankshaft 
End PIS FIGS) i. ab xe Rede area ocn Ra Heu, BAA y CR ES eg Yen 0.000 — 0.056 mm (0.0000 — 0.0022 in) 
Connecting Rod Journal 
DD NB A A a SEEE 30.947 — 30.960 mm (1.2184 — 1.2189 in) 
O D: = Max. Wear DJmit ee aco EN, EES EE AAA GA AA 30.934 mm (1.2179 in) 
Max: IAB EE ET EE 0.025 mm (0.0010 in) 
Max. AMS A 0.013 mm (0.0005 in) 
Crankshaft- TER: = PTO EDO WEEN EEN 0.10 mm (0.004 in) 


Cylinder Bore 
Cylinder Bore I.D. — NeW..................................... 67.000 — 67.030 mm (2.6378 — 2.6390 in) 


Cylinder Bore ID. Max. Wear Limit . kainic vse auk rh hh cen apes AE A EE dm EA E 67.049 mm (2.6397 in) 
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Cylinder Bore I.D. — Max. Out-Of-Round .......................................... 0.150 mm (0.0059 in) 


Cylinder Bore LD. = Max. TODO" oleas taki es Pav bees be bebe RE erar s 0.100 mm (0.0039 in) 


Cylinder Head 
Cylinder Head Fastener Torque ood lel lee EE EU NEE d d d EE dee ed Ad EA EN a oe 22.6 Nem (200 Ibf-in) 


Max. OUPOPRFISIDBSS A eats rra AER ee Hed a Ca 9 DE aya Er Ua k Re; Ee gg 0.076 mm (0.003 in) 


Electric Starter 


Drive Pinion Fastener Torque .......................................... 17.0— 19.0 Nem (150 — 170 Ibf-in) 
Drive Pinion-To-Flywheel Ring Gear Backlash `, 0.127 — 0.635 mm (0.0050 — 0.0250 in) 
Flywheel 

Flywheel Retaining Screw Torque .......5..o oe hr mn Rhe rx REI EY a 67.8 Nem (50 Ibf-ft) 
Fuel Tank 

Fuel Tank Fastener Screw TOKGMS asean u vocare acu e ERA ERE ie 17.0 Nem (150 Ibf-in) 
Governor 

Governor Cross Shaft Bore I.D. — Max. Wearmn,,,,, essen. 6.425 mm (0.2530 in) 
Governor Cross Shaft-To-Closure Plate Bore Running Clearance ......... 0.020 — 0.122 mm (0.0008 — 0.0048 in) 
Governor Cross Shaft OD — Max. Wear Limit _.................................... 6.296 mm (0.2479 in) 


Governor Gear Shaft-To-Governor Gear Running Clearance ............. 0.025 — 0.111 mm (0.0010 — 0.0044 in) 


Governor Gear Shaft O.D. Max. Wear Limit _...................................... 9.960 mm (0.3921 in) 


Ignition 

Spark Plug Type (Champion Or Equivalent) `... RC12YC 
e AAA 0.76 mm (0.030 in) 
Spark Plug Torque ...................................................... 24.4 — 29.8 Nem (18 — 22 Ibf-ft) 
Ignition Module Air Gap, 0.203 — 0.305 mm (0.0080 — 0.0120 in) 


Ignition Module Fastener Torque? `, 4.0 or 6.2* Nem (35 or 55* Ibf-in) 
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Muffler 

Muffler Retaining Nut- TOQUE. ANER aee IE REET nean EA EPOR ea eg e s 22.6 N«m (200 Ibf-in) 
Oil Sentry 

Oll Sentry Float Switeh TOQUE cuu ange eres on RE ron ph em ee xb eon 13.6 Nem (120 Ibf-in) 
Piston, Piston Rings, And Piston Pin dé 

Piston-To-Piston Pin Clearance `... 0.005 — 0.018 mm (0.0002 — 0.0007 in) 
Piston Pin Bore LD; — New ,.¿...... a. EN ANN NEE ENN wela e pin 14.006 — 14.014 mm (0.5514 —0.5517 in) 
Piston Fin OD. =NEW 562.03 Ka E SEN ¿g HERRERA Our toI rea 13.996 — 14.000 mm (0.5510 —0.5512 in) 
Top Compression Ring-To-Groove Side Clearance .................... 0.040 — 0.085 mm (0.0016 — 0.0033 in) 
Middle Compression Ring-To-Groove Side Clearance .................. 0.040 — 0.072 mm (0.0016 — 0.0028 in) 
Oil Control Ring-To-Groove Side Clearance ................. isis. 0.140 — 0.275 mm (0.0055 — 0.0108 in) 
Top And Center Compression Ring End Gap — New ................. sees 0.25 — 0.45 mm (0.010 — 0.018 in) 


Piston Thrust Face (@D,)-To-Cylinder Bore Running 
Clearance = NOW: i. sialic ced Er RE nue REY EA k'a ps bee geen 0.016 — 0.059 mm (0.0006 — 0.0023 in) 


Retractable Starter 


Canter Screw TOQUE seri rut d Rat d Sot a EE 7.4—8.5 Nem (65 — 75 Ibf-in) 


Throttle Control 


Throttle Control lever Fastener Torque e koc Se acte T Ee arde eq Io ah E 4.3 Nem (38 Ibf-in) 


Valve Cover 


Valve Cover Fastener Tongue: cona sexa Fox we te XXE PEFCURBCEYE dr es RA IA 3.4 Nem (30 Ibf-in) 


Valves And Valve Lifters 


Intake Valve Stem-To-Valve Guide Running Clearance .............. 0.0392 — 0.0749 mm (0.00154 — 0.00295 in) 
Exhaust Valve Stem-To-Valve Guide Running Clearance ............ 0.0610 — 0.0991 mm (0.00240 — 0.00390 in) 
Intake Valve Guide I.D. New, 4.990 — 5.010 mm (0.1965 —0.1972 in) 
Intake Valve Guide I.D. — Max. Wear Limit. llle II 5.085 mm (0.2002 in) 


Exhaust Valve Guide ID. New, 4.990 — 5.010 mm (0.1965 — 0.1972 in) 
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Exhaust Valve Guide I.D. — Max. Wear Limit .......... 
Valve Guide Reamer Size — STD ................... 
Valve Guide Reamer Size — Oversize ............... 
Intake Valve Minimum LI... 
Exhaust Valve MiMIMUm Lift SN, ceca Race eee AA es 
Nominal Valve Seat Angle ......................... 


Valve-To-Tappet Clearance (Cold) ................... 


NOTES: 


DM y s O ee Q Qs E 5.080 mm (0.2000 in) 
——— — 5.000 mm (0.1968 in) 
"CEPR 5.250 mm (0.2066 in) 
Ces CUTE NR... ET! 5.40 mm (0.213 in) 


hM A T EE TE 5.40 mm (0.213 in) 


1. Values are in Metric units. Values in parenthesis are English equivalents. Lubricate threads with engine oil 


prior to assembly. 


2. For self-tapping (thread forming) fasteners: the higher torque value* is for initial installation into a new cored 
hole; the lower torque value is for subsequent installation and installation into tapped holes and weld nuts. 


3. Measure 6 mm (0.236 in) above the bottom of the piston skirt at right angles to the piston pin. 


3. Remove the precleaner from the air clean- 
er element retainer. 

4. Wash the precleaner in warm water with 
detergent. Rinse the precleaner thoroughly un- 
til all traces of detergent are eliminated. 
Squeeze out excess water (do not wring). Allow 
the precleaner to air-dry. 

5. Saturate the precleaner with new engine 
oil. Squeeze out all excess oil. 

6. Reinstall the precleaner in the element 
retainer. 

7. Reinstall the air cleaner cover. Make sure 
the air cleaner cover latch snaps securely. 


PAPER ELEMENT SERVICE 


Every 100 hours of operation (more often un- 
der extremely dusty or dirty conditions), check 
the paper element. Replace the element as 
necessary. 

1. Remove the air cleaner cover. 

2. Remove the precleaner form the air clean- 
er element retainer. 

3. Remove the element retainer and paper el- 
ement from the air cleaner base as follows: 

a. Loosen the four slot head screws in the 
element retainer. 

NOTE: Do not remove screws. 

b. When screws are loosened sufficiently, 
unhook element retainer from bottom tabs 
on air cleaner base. Remove element 
retainer. 

c. Remove paper element. 

4. Replace a dirty, bent, or damaged element 


with a genuine Kohler element. Do not wash 
the paper element or use pressurized air, as this 
will damage the element. Handle new elements 
carefully; do not use if the sealing surfaces are 
bent or damaged. 

5. When servicing the air cleaner, check the 
air cleaner base. make sure it is secured and not 
bent or damaged. Also check the air cleaner ele- 
ment retainer for damage or improper fit. Re- 
place all bent or damaged air cleaner 
components. 

6. Reinstall the paper element , element re- 
tainer, and precleaner as follows: 

a. Place the paper element into the air 
cleaner base. 

NOTE: The pleats must run parallel to the 

cylinder. 

b. Unhook the element retainer into the 
top of the air cleaner base. Then hook the re- 
tainer into the bottom of the base to hold the 
paper element in place. 

NOTE: Be sure retainer is hooked in tabs. 

c. Tighten the four slot head screws 
evenly. 

NOTE: These screws must be snug to elimi- 

nate any air leaks around paper element. 

d. Reinstall the precleaner in the element 
retainer. 


INSPECTION 

Whenever the air cleaner cover 1s removed, or 
the paper element or precleaner are serviced, 
check the following areas/components: 


Air Cleaner Base — Make sure the base is se- 
cured and not cracked or damaged. Since the air 
cleaner base and carburetor are secured to the 
intake port with common hardware, it is ex- 
tremely important that the nuts securing these 
components are tight at all times. 
Breather Tube — Make sure the tube is in- 
stalled to both the air cleaner base and valve 
cover. 
NOTE: Damaged, worn, or loose air cleaner 
components can allow unfiltered air into the 
engine causing premature wear and failure. 
Tighten or replace all loose or damaged 
components. 


DISASSEMBLY 


The following procedure is for complete dis- 
assembly of all air cleaner components. 

1. Remove the air cleaner cover. 

2. Remove the precleaner from the air clean- 
er element retainer. 

3. Remove the element retainer and paper el- 
ement from the air cleaner base. 

4. Remove the two air cleaner base mounting 
screws and the two air cleaner base mounting 
nuts. 

5. Disconnect the breather tube from the air 
cleaner base, and remove the air cleaner base 
and gasket. 


ASSEMBLY 


Before reinstalling an air cleaner base that 
has been removed, make sure the four metal 
bushings, which reinforce the base mounting 
holes and maintain the proper torque of the 
mounting hardware, are in place. 

1. Install the gasket and air cleaner vase, and 
connect the breather tube to the air cleaner 
base. 

2. Install the air cleaner base mounting nuts 
and screws. Torque each fastener to 6.8 N-m 
(58 inch lbs.). 

3. Install the paper element, element retain- 
er and precleaner. 


x, 


AIR INTAKE/COOLING SYSTEM 


CLEANING AIR INTAKE/COOLING AREAS 


To ensure proper cooling, make sure the 
grass screen, cooling fins, and other external 
surfaces of the engine are kept clean at all 
times. 

Every 100 hours of operation (more often un- 
der extremely dusty or dirty conditions), re- 
move the blower housing and other cooling 
shrouds. Clean the cooling fins and external 
surfaces as necessary. Make sure the cooling 
shrouds are reinstalled. 

NOTE: Operating the engine with a blocked 


arnee erreon dirty or plussed cooling fins. 
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and/or cooling shrouds removed, will cause 
engine damage due to overheating. 


FUEL SYSTEM 


CAUTION: Gasoline is extremely flammable 
and its vapors can explode if ignited. Before 
servicing the fuel system, make sure there are 
no sparks, open flames, or other sources of ig- 
nition nearby as these can ignite gasoline va- 
pors. Disconnect and ground the spark plug 
lead to prevent the possibility of sparks from 
the ignition system. 


FUEL RECOMMENDATIONS 


For best results use only clean, fresh, regular 
grade, unleaded gasoline with a pump sticker 
octane rating of 87 or higher. In countries using 
the Research method, it should be 90 octane 
minimum. 

Unleaded gasoline is recommended since it 
leaves less combustion chamber deposits. Regu- 
lar grade, leaded gasoline can also be used; how- 
ever be aware that the combustion chamber 
and cylinder head may require more frequent 
cleaning. 

Low Idle Speed 
Adjusting Screw 


Low Idle Fuel 
Adjusting Needle 
Choke Lever 


Fixed main jet carburetor 


Adjust To | 
Midpoint l 
| 


Hie eee 


Optimum low idle fuel setting 
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Use fresh gasoline to ensure it is blended for 
the season and to reduce the possibility of gum 
deposits forming which could clog the fuel sys- 
tem. Do not use gasoline left over from the pre- 
vious season. 


Do not add oil to the gasoline! 


Gasoline/Alcohol Blends 


Up to 10% ethyl alcohol/90% unleaded gaso- 
line can be used as fuel for Kohler engines. Do 
not use other gasoline/alcohol blends. 


Choke Lever ————. 
And Shaft 


Low Idle Fuel Adjusting 
Needle And Spring 


Low Idle Speed Adjusting 
Screw And Spring 


Choke Plate 


- lli Bowl Gasket 
D 


Tool #KO1018 
Pry Out Plug 
Do Not Allow 


Tip To Strike 
Carburetor Body 


Pierce Plug 


With Tip 
Welch Plug 


Welch plug removal 


Throttle Lever 
And Shaft 


Throttle Lever 
Dust Seal 


Throttle Plate 
Screw 


Throttle Plate 


Fuel Inlet 


Er Fitting 


D Fuel Inlet Seat 


ege Fuel Inlet Needle 


Float Shaft 


Si 
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Fuel Bowl 


Bowl Retaining Screw Gasket 


e-— Bowl Retaining Screw 


Carburetor—exploded view 


Operation 


The typical fuel system and related compo- 
nents include the fuel tank, in-line fuel filter, 
fuel pump, carburetor, and interconnecting 
fuel lines. 

The fuel from the tank is moved through the 
carburetor inlet, fuel moves by gravity feed 
from the fuel tank, through the fuel line(s) and 
in-line filter (if equipped), to the carburetor. 

Fuel then enters the carburetor float bowl 
and is moved into the carburetor body. There, 
the fuel is mixed with air. This air-fuel mixture 
is then burned in the engine combustion 
chamber. 


Fuel Filter 


Some engines are equipped with an in-line 
fuel filter. Visually inspect the filter periodical- 
ly, and replace with a genuine Kohler filter wen 
dirty. 


> 


Carburetor 


CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable and its vapors can explode 
if ignited. Keep sparks, open flames, and oth- 
er sources of ignition away from the engine. 
Disconnect and ground the spark plug lead to 
prevent the possibility of sparks from the igni- 
tion system. 


TROUBLESHOOTING 


This engine is equipped with a fixed main jet 
carburetor. If engine troubles are experienced 
that appear to be fuel system related, check the 
following areas before adjusting or disassem- 
bling the carburetor. 

Make sure the fuel tank is filled with clean, 
fresh gasoline. 

Make sure the fuel tank vent cap is not blocked 
and that it is operating properly. 

e Make sure fuel line(s) is unrestricted. 

e Make sure the fuel tank filter screen is 
clean and unobstructed. 

e If the fuel tank is equipped with a shutoff 
valve, make sure it is open and unobstructed. 

e If the engine is equipped with an in-line 
fuel filter, make sure it is clean and unobstruct- 
ed. Replace the filter if necessary. 

e Make sure the air cleaner base and carbu- 
retor are securely fastened to the engine using 
gaskets in good condition. 

e Make sure the air cleaner element is clean 
and all air cleaner components are fastened 
securely. 

e Make sure the ignition system, governor 
system, exhaust system, and throttle and choke 
controls are operating properly. 

e If, after checking the items listed above, 
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engine starting/running problems still exist, it 
may be necessary to adjust or service the 
carburetor. 


ADJUSTMENT 


NOTE: Carburetor adjustments should be 

made only after the engine has warmed up. 

This engine is equipped with a fixed main jet 
carburetor. The carburetor 1s designed to deliv- 
er the correct fuel-to-air mixture to the engine 
under all operating conditions. The main fuel 
jet is calibrated at the factory and is not adjust- 
able. The idle fuel adjusting needle is also set at 
the factory and normally does not need 
adjustment. 

If, however, the engine 1s hard-starting or 
does not operate properly, it may be necessary 
to adjust or service the carburetor. 

1. With the engine stopped, turn the low idle 
fuel adjusting needle in (clockwise) until it bot- 
toms lightly. 

NOTE: The tip of the idle fuel adjusting nee- 

dle is tapered to critical dimensions. Damage 

to the needle and the seat in the carburetor 
body will result if the needle is forced. 

2. Preliminary Low Idle Fuel Needle Setting: 
Turn the low idle fuel adjusting needle out 
(counterclockwise) 1 full turn from lightly 
bottomed. 

3. Start the engine and run at half throttle 
for five to ten minutes to warm up. the engine 
must be warm before making final settings 
(Steps 4,5, and 6). 

4. Low Idle Speed setting: Place the throttle 
control into the idle or slow position. Set the 
low idle speed to 1200 rpm (+ 75 rpm) by turn- 
ing the low idle speed adjusting screw in or out. 
Check the speed using a tachometer. 

NOTE: The actual low idle speed depends on 

the application; refer to equipment manufac- 

turer's recommendations. The recommended 
low idle speed for basic engines is 1200 rpm. 

To ensure best results when setting the low 

idle fuel needle, the low idle speed must not 

exceed 1500 rpm. 

5. Low Idle Fuel Needle Setting: Place the 
throttle into the idle or slow position. Turn the 
low idle fuel adjusting needle out (counterclock- 
wise) from the preliminary setting until the en- 
gine speed decreases (rich). Note the position of 
the needle. 

Now turn the adjusting needle in (clock- 
wise). The engine speed may increase, then it 
will decrease as the needle is turned in further 
(lean). Note the position of the needle. 

Set the adjusting needle midway between 
the rich and lean settings. 

6. Recheck the idle speed using a tachome- 
ter. Readjust the speed as necessary. 
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DISASSEMBLY 


1. Remove the bowl retaining screw, retain- 
ing screw gasket, and fuel bowl. 

2. Remove the bowl gasket, float shaft, float, 
and fuel inlet needle. 

3. Remove the low idle fuel adjusting needle 
and spring. Remove the low idle speed adjusting 
screw and spring. 

NOTE: Further disassembly of the carbure- 

tor (removal of the welch plugs, fuel inlet seat, 

throttle plate and shaft, and choke plate and 
shaft) is recommended only if these parts are 
to be cleaned or replaced. 


Welch Plug Removal 


In order to clean the off-idle ports and bowl 
vent thoroughly, remove the welch plugs cover- 
ing these areas. 

Use tool no. KO-1018, or equivalent, and the 
following procedure to remove the welch plugs. 

1. Pierce the welch plug with the tip of the 
tool. 

NOTE: To prevent damage to the carburetor, 

do not allow the tool to strike the carburetor 

body. 

2. Pry out the welch plug with the tip of the 
tool. 


Fuel Inlet Set Removal 


To remove the fuel inlet seat, pullit out of the 
carburetor body using a screw, drill bit, or simi- 
lar tool. 

NOTE: Always install a new fuel inlet seat. 

Do not reinstall a seat that has been removed. 


Choke Shaft Removal 


1. Because the edges of the choke plate are 
beveled, mark the choke plate and carburetor 
body to ensure correct reassembly. Also take 
note of the choke plate position in the bore, and 
the position of the choke lever. 

2. Grasp the choke plate with a pliers. Pull it 
out of the slot in the choke shaft. 

3. Remove the choke shaft. 


Choke Plate 
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Marking choke plate and carburetor body 
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Removing choke plate 


Throttle Shaft Removal 


1. Because the edges of the throttle plate are 
beveled, mark the throttle plate and carburetor 
body to ensure correct reassembly. Also take 
not of the throttle plate position in the bore, 
and the position of the throttle lever. 

2. Carefully and slowly remove the screw 
which secures the throttle plate to the throttle 
shaft. Remove the throttle plate. 

3. File off any burrs which may have been 
left on the throttle shaft when the screw was re- 
moved. Do this before removing the throttle 
shaft from the carburetor body. 

4. Remove the throttle lever/shaft assembly 
with the foam dust seal. 


CLEANING 


CAUTION: Carburetor cleaners and sol- 
vents are extremely flammable. Keep sparks, 
flames, and other sources of ignition away 
from the area. Follow the cleaner manufac- 
turer’s warnings and instructions on its 
proper and safe use. Never use gasoline as a 
cleaning agent. 
All parts should be cleaned thoroughly using 
a carburetor cleaner (such as acetone). Make 
sure all gum deposits are removed from the fol- 
lowing areas: 


Tool 4KO1017 


Carburetor Body 


New Welch Plug 


Installing welch plugs 


Fuel Inlet 


Installing float and fuel inlet needle 


Carburetor body and bore — especially the 
areas where the throttle plate, choke plate and 
shafts are seated. 
Idle fuel and off-idle ports in carburetor 
bore, main jet, bowl vent, and fuel inlet needle 
and seat. 
NOTE: These areas can be cleaned with a 
piece of fine wire in addition to cleaners. Be 
careful not to enlarge the ports, or break the 
wire inside the ports. Wearing proper eye pro- 
tection, blow out all passages with com- 
pressed air. 
Float and float hinge. 
Fuel bowl. 
Throttle plate, choke plate, throttle shaft, 
and choke shaft. 
CAUTION: NOTE: 
Do not submerge the carburetor in cleaner or 
solvent when fiber, rubber, or foam seals or 
gaskets are installed. The cleaner may dam- 
age these components. 


INSPECTION 


Carefully inspect all components and replace 
those that are worn or damaged. 

Inspect the carburetor body for cracks, holes, 
and other wear or damage. 

Inspect the float for cracks, holes, and miss- 
ing or damaged float tabs. Check the float hinge 
and shaft for wear or damage. 

Inspect the fuel inlet needle and seat for wear 
or damage. 

Inspect the tip of the low idle fuel adjusting 
needle for wear or grooves. 

Inspect the throttle and choke shaft and plate 
assemblies for wear or excessive play. 


REPAIR 


Always use new gaskets when servicing or re- 
installing carburetors. Repair kits are available 
which include new gaskets and other 
components. 

Components such as the throttle and choke 
shaft assemblies, throttle plate, choke plate, 
low idle fuel needle, and others are available 
separately. 
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ASSEMBLY 
Throttle Shaft Installation 


1. Install the foam dust seal on the throttle 
shaft. 

2. Insert the throttle lever/shaft assembly 
into the carburetor body. Position the cutout 
portion of the shaft so it faces the carburetor 
mounting flange. 

3. Install the throttle plate to the throttle 
shaft. Make sure the plate is positioned proper- 
ly in the bore as noted and marked during disas- 
sembly. Apply Loctite? no. 609 to the threads of 
the throttle plate retaining screw so that it is 
slightly loose. 

4. Apply finger pressure to the throttle 
lever/shaft to keep it firmly seated against the 
pivot in the carburetor body. Rotate the throt- 
tle shaft until the throttle plate closes the bore 
around its entire perimeter; then tighten the 
screw. 

5. Operate the throttle lever. Check for bind- 
ing between the throttle plate and carburetor 
bore. Loosen the screw and adjust the throttle 
plate as necessary. Torque the screw to 0.9-1.4 
N-m (8-12 inch 1bs.). 


Choke Shaft installation 


1. Insert the choke shaft into the carburetor 
body until the choke shaft detent collar touches 
the top of the detent spring on the carburetor. 

2. Lift the detent spring away from the 
choke shaft detent collar using a small screw- 
driver, and insert the choke shaft further into 
the carburetor body until it bottoms. Spring 
should now engage with detents of collar. 

3. Position the choke as noted and marked 
during disassembly. Insert the choke plate into 
the slot in the choke shaft. Make sure that the 
choke plate 1s inserted far enough that its lock- 
ing tabs are positioned on each side of the choke 
shaft. 


Fuel Inlet Seat Installation 


Press the fuel inlet seat into the bore in the 
carburetor body until it bottoms. 


Welch Plug Installation 


Use tool no. KO-1017, or equivalent. 

1. Position the carburetor body with the 
welch plug cavities to the top. 

2. Place a new welch plug into the cavity 
with the raised surface up. 

3. Use the end of the tool that is about the 
same size as the plug and flatten the plug. Do 
not force the plug below the surface of the 
cavity. 

4. After the plugs are installed, seal them 
with fingernail polish or lacquer (or an equiva- 
lent sealant). Allow the sealant to dry 
completely. 


258 KOHLER COMMAND 5 HP 


CARBURETOR BODY REASSEMBLY 


1. Install the low idle speed adjusting screw 
and spring. 

2. Install the low idle fuel adjusting needle 
and spring. Turn the adjusting needle in (clock- 
wise) until it bottoms lightly. 

NOTE: The tip of the fuel adjusting needle is 

tapered to critical dimensions. Damage to the 

needle and the seat in the carburetor body 
will result if the needle is forced. 

3. Turn the low idle fuel adjusting needle out 
(counterclockwise) 1 full turn from lightly 
bottomed. 

NOTE: Upon installation of the reassembled 

carburetor, follow the final adjustment proce- 

dures in this Section. 

4. Insert the fuel inlet needle into the float. 
Lower the float/needle into the carburetor 
body. Install the float shaft. 

5. Install the bowl gasket, fuel bowl, bowl re- 
taining screw gasket, and bowl retaining screw. 
Torque the bowl retaining screw to 9.8 N-m (87 
inch lbs.). 


GOVERNOR 


This engine is equipped with a centrifugal 
flyweight mechanical governor. It is designed to 
hold the engine speed constant under changing 
load conditions. The governor gear/flyweight 
mechanism is mounted inside the crankcase 
and is driven off the gear on the camshaft. 


Operation 


Centrifugal force acting on the rotating gov- 
ernor gear assembly causes the flyweights to 
move outward as speed increases, and inward 
as speed decreases. As the flyweights move out- 
ward, they cause the regulating pin to extend 
from the governor gear assembly. 

The regulating pin contacts the tab on the 
cross shaft, causing the shaft to rotate when 
the engine speed changes. One end of the cross 
shaft protrudes through the side of the crank- 


Governor 


Governor gear assembly 


Contact Tab For 
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E 


Governor Cross 
Shaft 


Governor cross shaft 


case. Through external linkage attached to the 
cross shaft, the rotating action is transmitted to 
the throttle lever of the carburetor. 

When the engine is at rest, and the throttle 
controlis in the fast position, the tension ofthe 
governor spring holds the throttle plate open. 
When the engine is operating (the governor 
gear assembly is rotating), the force applied by 
the regulating pin against the cross shaft tends 
to close the throttle plate. The governor spring 
tension and the force applied by the regulating 
pin are in equilibrium during operation, hold- 
ing the engine speed constant. 

When load is applied and the engine speed 
(and governor gear speed) decreases, the gover- 
nor spring tension moves the governor lever to 
open the throttle plate wider. This allows more 
fuel into the engine, increasing engine speed. 
(This action occurs very rapidly, so a reduction 
in speed is hardly noticed.) As the speed reaches 
the governed setting, the governor spring ten- 
sion and the force applied by the regulating pin 
will again be in equilibrium. This maintains the 
engine speed at a relatively constant level. 

The governed speed setting is determined by 
the position of the throttle control. It can be 
variable or constant, depending on the 
application. 


INITIAL ADJUSTMENT 


Make this initial adjustment whenever the 
governor lever is loosened or removed from the 


Throttle e 
Control 


High idle speed/kill switch bracket assembly 


cross shaft. To ensure proper setting, make 
sure the throttle lnkage is connected to the 
governor lever and to the carburetor throttle 
lever. 

1. Loosen the governor lever hex nut. 

2. Pull and hold the governor lever away 
from the carburetor so that the carburetor 
throttle plate is in the wide open throttle 
position. 

3. Grasp the governor cross shaft with a pli- 
ers and turn the shaft counterclockwise as far 
as it will go. 

4. Tighten the hex nut securely. 


HIGH IDLE SPEED ADJUSTMENT 


The recommended maximum no-load high 
idle speed for this engine speed is 3600 rpm. 
The actual high idle speed depends on the appli- 
cation. Refer to the equipment manufacturer’s 
instructions for specific information. 

CAUTION: Do not tamper with the governor 

setting. Overspeed is hazardous and could 

cause personal injury. 

The high idle speed is set by turning the high 
speed adjusting screw on the high idle speed/kill 
switch bracket assembly in or out. 

NOTE: Although certain engine components 

have been removed for clarity of the photo- 

graph, never run the engine with the air 
cleaner assembly removed. Damage to the en- 
gine might otherwise result. 

1. Start the engine and allow it to warm up. 
Place the throttle control lever into the fast or 
high idle position. 

2. Check the engine speed with a 
tachometer. 

3. To increase the high idle speed, turn the 
high idle speed adjusting screw out (counter- 
clockwise), while applying light pressure to 
(and thereby gradually moving) the throttle 
control lever in the high idle speed direction (to- 
ward the carburetor), until the desired speed is 
attained. 


LOW IDLE SPEED ADJUSTMENT 


The low idle speed is set by turning the low 
idle speed adjusting screw on the carburetor in 
or out. This setting must be made in conjunc- 
tion with the idle fuel mixture setting. 


SENSITIVITY ADJUSTMENT 


Governor sensitivity is adjusted by 
repositioning the governor spring in the holes 
in the governor lever. If speed surging occurs 
with a change in load, the governor is set too 
sensitive. If a big drop in speed occurs when 
normal load is applied, the governor should be 
set for greater sensitivity. 

The governor lever has five holes for use in 
adjusting governor sensitivity. For the least 
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governor sensitivity, the governor spring 
should be inserted in the lever hole closest to 
the governor cross shaft. The lever holes be- 
come increasingly sensitive the farther they are 
from the cross shaft. For the greatest governor 
sensitivity, the governor spring should be in- 
serted in the lever hole farthest from the gover- 
nor cross shaft. 


LUBRICATION SYSTEM 


OIL RECOMMENDATIONS 


Using the proper type and weight of oil in the 
crankcase is extremely important. So is check- 
ing oil daily and changing oil regularly. Failure 
to use the correct oil, or using dirty oil, causes 
premature engine wear and failure. 

Use high-quality detergent oil of API (Ameri- 
can Petroleum Institute) service class SF or SG. 
Select the viscosity based on the air tempera- 
ture at the time of operation as shown in the 
following table. 

NOTE: Using other than service SF or SG oil 

or extending oil change intervals longer than 

recommended can cause engine damage. 

A logo or symbol on oil containers identifies 
the API service class and SAE viscosity grade. 


OIL LEVEL CHECK 


The importance of checking and maintaining 
the proper oil level in the crankcase cannot be 
overemphasized. Check oil BEFORE EACH 
USE as follows: 


Engines With Extended Oil Fill Tube/Dipstick 


1. Make sure the engine is stopped, level, and 
is cool so the oil has had time to drain into the 
sump. 

2. To keep dirt, grass clippings, etc., out of 
the engine, clean the area around the oil fill 
cap/dipstick before removing it. 

9. Unthread and remove the oil fill 
cap/dipstick; wipe oil off. Reinsert the dipstick 
into the tube and rest the oil fill cap on the tube. 
Do not thread the cap onto the tube. 
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4. Remove the dipstick and check the oil lev- 
el. The oil level should be up to, but not over, 
the F mark on the dipstick. 

9. If the level is low, add oil of the proper 
type, up to the F mark on the dipstick. Always 
check the level with the dipstick before adding 
more oil. 

NOTE: To prevent extensive engine wear or 

damage, always maintain the proper oil level 

in the crankcase. Never operate the engine 
with the oil level below the L mark or over the 

F mark on the dipstick. 


Oil Sentry 


Some engines are equipped with an optional 
Oil Sentry oil level monitor. If the oil level gets 
low, Oil Sentry will either shut off the engine or 
activate a warning signal, depending on the 
application. 

NOTE: Make sure the oil level is checked BE- 

FORE EACH USE and ts maintained up to 

the F mark on the dipstick. This includes en- 

gines equipped with Oil Sentry. 


OIL CHANGE 


For a new engine, change oil after the first 5 
hours of operation. Thereafter, change oil after 
every 100 hours of operation. 

For an overhauled engine or those rebuilt 

Operating 
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with a new short block, use 10W-30-weight ser- 
vice class SF oil for the first 5 hours of opera- 
tion. Change the oil after this initial run-in pe- 
riod. Refill with service class SF. 

Change the oil while the engine is still warm. 
The oil will flow more freely and carry away 
more impurities. Make sure the engine is level 
when filling, checking, and changing the oil. 

1. Remove the oil drain plug and oil fill 
cap/dipstick. Be sure to allow ample time for 
complete drainage. 

2. Reinstall the drain plug. Make sure it is 
tightened to 17.6 N-m (13 foot lbs.) torque. 

3. Fill the crankcase, with new oil of the 
proper type, to the F mark on the dipstick. Al- 
ways check the level with the dipstick before 
adding more oil. 

4. Reinstall the oil fill cap/dipstick and tight- 
en securely. 

NOTE: To prevent extensive engine wear or 

damage, always maintain the proper oil level 

in the crankcase. Never operate the engine 
with the oil level below the L mark or over the 

F mark on the dipstick. 


RETRACTABLE STARTER 


CAUTION: Retractable starters contain a 
powerful, flat wire recoil spring that is under 
tension. Do not remove the center screw from 
the starter until the spring tension is re- 
leased. Removing the center screw before re- 


leasing spring tension, or improper starter 
disassembly, can cause the sudden and po- 
tentially dangerous release of the spring. 

Always wear safety goggles when servicing 
retractable starters; full face protection is 
recommended. 

To ensure personal safety, and proper 
starter disassembly and reassembly, follow 
the procedures in this section carefully. 


REMOVAL 


1. Remove air cleaner cover. 

2. Remove the four hex. flange screws secur- 
ing the starter to blower housing. 

3. Remove the starter. 


INSTALLATION 


1. Install the retractable starter and four 
hex. flange screws to blower housing. Leave the 
screws slightly loose. 

2. Pull the starter handle out until the pawls 
engage in the drive cup. Hold the handle in this 
position and tighten the screws securely. 

3. Install the air cleaner cover. 


ROPE REPLACEMENT 


The rope can be replaced without complete 
starter disassembly. 

1. Remove the starter from the engine blow- 
er housing. 

2. Pull the rope out approx. 12 in. and tie a 
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temporary (slip) knot in it to keep it from re- 
tracting into the starter. 

3. Remove the rope retainer from inside the 
starter handle. Untie the single knot and re- 
move the rope retainer and handle. 

4. Hold the pulley firmly and untie the slip 
knot. Allow the pulley to rotate slowly as the 
spring tension is released. 

5. When all spring tension on the starter pul- 
ley is released, remove the rope from pulley. 

6. Tie a single knot in one end of the new 
rope. 

7. Rotate the pulley counterclockwise (when 
viewed from pawl side of pulley) until the 
spring is tight. (Approx. 5 full turns of pulley.). 

8. Rotate the pulley clockwise until the rope 
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hole in pulley is aligned with rope guide bush- 
ing of starter housing. 

NOTE: Do not allow the pulley/spring to un- 

wind. Enlist the aid of a helper if necessary, 

or use a C-clamp to hold the pulley in 
position. 

9. Insert the new rope through the rope hole 
in starter pulley and rope guide bushing of 
housing. 

10. Tiea slip knot approx. 12 in. from the free 
end of rope. Hold the pulley firmly and allow it 
to rotate slowly until the slip knot reaches the 
guide bushing of housing. 

11. Slip the handle and rope retainer onto the 
rope. Tie a single knot at the end of the rope. In- 
stall the rope retainer into the starter handle. 

12. Untie the slip knot and pull on the handle 
until the rope is fully extended. Slowly retract 
the rope into thew starter. 

NOTE: When the spring is properly ten- 

sioned, the rope will retract fully and the han- 

dle will stop against the starter housing. 


PAWLS (DOGS) REPLACEMENT 


The starter must be completely disassembled 
to replace the starter pawls. A pawl repair kit is 
available which includes the following 
components: 


DISASSEMBLY 


CAUTION: Do not remove the center screw 
from starter until the spring tension is re- 
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leased. Removing the center screw before re- 
leasing spring tension, or improper starter 
disassembly, can cause the sudden and po- 
tentially dangerous release of the spring. Fol- 
low these instructions carefully to ensure per- 
sonal safety and proper starter disassembly. 

Make sure adequate face protection is worn by 

all persons in the area. 

1. Release spring tension and remove the 
handle and starter rope. 

2. Remove the center screw and pawl 
retainer. 

3. Remove the brake spring and brake 
washer. 

4. Carefully note the positions of the pawls 
and pawl springs before removing them. Re- 
move the pawls and pawl springs from the 
starter pulley. 

5. Rotate the pulley clockwise 2 full turns. 
This will ensure the spring is disengaged from 
the starter housing. 

6. Hold the pulley into the starter housing. 
Invert the pulley/housing so the pulley is away 
from your face, and away from the others in the 
area. 

7. Rotate the pulley slightly from side to side 
and carefully separate the pulley from the 
housing. 

NOTE: If the pulley and the housing do not 
separate easily, the spring could be engaged 
in the starter housing, or there is still tension 
on the spring. Return the pulley to the hous- 
ing and repeat step 5 before separating the 
pulley and housing. 

8. Note the position of the spring and keeper 
assembly in the pulley. Remove the spring and 
keeper assembly from the pulley as a package. 

CAUTION: Do not remove the spring from 

the keeper. Severe personal injury could re- 

sult from the sudden uncoiling of the spring. 


INSPECTION AND SERVICE 


1. Carefully inspect the rope, pawls, housing, 
center screw, and other components for wear or 
damage. 


2. Replace all worn or damaged components. 

3. Do not attempt to rewind a spring that has 
come out of the keeper. Order and install a new 
spring and keeper assembly. 

4. Clean all old grease and dirt from the 
starter components. Generously lubricate the 
spring and center shaft with any commercially- 
available bearing grease. 


REASSEMBLY 


1. Make sure the spring is well-lubricated 
with grease. Place the spring and keeper assem- 
bly inside the pulley (with spring towards 
pulley). 

2. Install the pulley with spring and as: 
assembly into the starter housing. 

NOTE: Make sure the pulley is fully eg E 

against the starter housing. Do not wind the 

pulley and recoil spring at this time. 

3. Install the pawl springs and pawls into the 
starter pulley. 

4. Placethe brake washer in the recess in the 
starter housing hub. 

9. Lubricate the brake spring sparingly with 
grease. Place the spring on the plain washer. 
(Make sure the threads in center shaft remain 
clean, dry, and free of grease and oil.). 

6. Apply a small amount of Loctite? #271 to 
the threads of the center screw. Install the cen- 
ter screw, with retainer, to the center shaft. 
Torque the screw to 7.4-8.5 N-m (65-75 inch 
lbs.). 

7. 'Tension the spring and install the rope 
and handle as instructed in steps 6 though 12 
under Rope Replacement above. 

8. Install the starter to the engine blower 
housing. 


ELECTRICAL SYSTEM 


Major electrical systems and components 
covered in this Section include the sprak plug, 
ignition system and ignition module; in addi- 
tion to the following optional electrical systems 
and components; battery, battery charging sys- 
tem, electric starter, and Oil Sentry oil level 
monitor. 


Spark Plug 


Engine misfire or starting problems are often 
caused by a spark plug that 1s in poor condition 
or with an improper gap setting. 

This engine is factory-equipped with the fol- 
lowing spark plug: 

Type — Champion RC12YC (or equivalent) 
Gap — 0.030 in. 

Thread Size — 14 mm 

Reach — % in. 

Hex Size — % in. 


KOHLER COMMAND 5 HP 263 


Ground í _ 
Electrode 


0.76 mm (0.030 in) Gap 
Servicing spark plug 


SPARK PLUG SERVICE 


Every 100 hours of operation, remove the 
spark plug, check its condition, and reset the 
gap or replace with a new plug as necessary. 

1. Before removing the spark plug, clean the 
area around the base of the plug to keep dirt 
and debris out of the engine. 

2. remove the plug and check its condition. 
Replace the plug if worn or if reuse is 
questionable. 

NOTE: Do not clean the spark plug in a ma- 

chine which uses abrasive grit. Some grit 

could remain on the spark plug and enter the 
engine, causing extensive wear and damage. 

3. Check the gap using a feeler gauge. Adjust 
the gap to 0.76 mm (0.030 in) by carefully bend- 
ing the ground electrode. 

4. reinstall the spark plug into the cylinder 
head. Torque the spark plug into the cylinder 
head. Torque the spark plug to 24.4-29.8 Nm 
(18-22 foot lbs.). 


INSPECTION 


Inspect the spark plug as soon as it is re- 
moved from the cylinder head. the deposits on 
the tip are an indication of the internal condi- 
tion of the piston rings, valves, and carburetor. 


ELECTRONIC MAGNETO IGNITION 
SYSTEM 


This engine is equipped with a dependable 
electronic magneto ignition system. The system 
consists of the following components: 

A magneto assembly — which is permanent- 
ly affixed to the flywheel. 
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Electronic magneto ignition system 


An electronic magneto ignition module — 
which mounts on the engine crankcase. 

A kill switch — (or key switch) which grounds 
the module to stop the engine. 

A spark plug. 


OPERATION 


As the flywheel rotates and the magnet as- 
sembly moves past the ignition module, a low 
voltage is induced in the primary windings of 
the module. When the primary voltage is pre- 
cisely at its peak, the module induces a high 
voltage in it s secondary windings. This high 
voltage creates a spark plug at the tip of the 
spark plug. this spark ignites the air-fuel mix- 
ture in the combustion chamber. 

The timing of the spark is automatically con- 
trolled by the module. Therefore, other than pe- 
riodically checking/replacing the spark plug, no 
maintenance, timing, or adjustments are neces- 
sary or possible with this system. 


Ignition Module 
REMOVAL AND INSTALLATION 


Refer to the Engine Disassembly and Reas- 
sembly Sections for complete ignition module 
removal and installation procedures. 


Battery 


A 12-volt battery with a rating of approxi- 
mately 32-amp hours-250 cold cranking amps, 
is normally used. 

If the battery charge is not sufficient to crank 
the engine, recharge the battery. 


NOTE: Do not attempt to jump start the en- 
gine with another battery. Starting the engine 
with batteries larger than those recommend- 
ed can burn out the starter motor. 


BATTERY CHARGING 


CAUTION: Batteries contain sulfuric acid. 
To prevent acid burns, avoid contact with 
skin, eyes, and clothing. Batteries produce ex- 
plosive hydrogen gas while being charged. To 
prevent a fire or explosion, charge batteries 
only in well ventilated areas. Keep sparks, 
open flames, and other sources of ignition 
away from the battery at all times. Keep bat- 
teries out of the reach of children. Remove all 
Jewelry when servicing batteries. 

Before disconnecting the negative (-) 
ground cable, make sure all switches are 
OFF. If ON, a spark will occur at the ground 
cable terminal which could cause an explo- 
sion if hydrogen gas or gasoline vapors are 
present. 


BATTERY MAINTENANCE 


1. Regularly check the level of electrolyte. 
Add distilled water as necessary to maintain the 
recommended level. 

NOTE: Do not overfill the battery. Poor 

performance or early failure due to loss of 

electrolyte will result. 

2. Keep the cables, terminals, and external 
surfaces of battery clean. A build-up of corro- 
sive acid or grime on the external surface can 
self-discharge the battery. Self-discharging 
happens rapidly when moisture is present. 


3. Wash the cables, terminals, and external 
surfaces with a baking soda and water solution. 
Rinse thoroughly with clear water. 

NOTE: Do not allow the baking soda solu- 

tion to enter the cells as this will destroy the 

electrolyte. 


BATTERY TEST 


Test the battery voltage by connecting D.C. 
voltmeter across the battery terminals — crank 
the engine. If the battery drops below 9 volts 
while cranking, the battery is discharged or 
faulty. 


TROUBLESHOOTING 


This engine is equipped with a 0.5 Amp un- 
regulated battery charging system. 

NOTE: Observe the following guidelines to 

prevent damage to the electrical system and 

components. 


Electric Start Engines 
0.5 Amp Unregulated Battery Charging System 


PRECAUTIONS 


1. Make sure the battery polarity is correct. 
A negative (-) ground system is used. 

2. Disconnect the stator lead, wiring har- 
ness, and any other electrical accessories in 
common ground with the engine before per- 
forming electric welding on the equipment pow- 
ered by the engine. 

3. Prevent the stator (AC) lead from touch- 
ing or shorting while the engine is running. 
This could damage the stator. 


KOHLER COMMAND 5 HP 265 


TROUBLESHOOTING GUIDE 


Minimum Output 
Engine Speed (rpm) — Output (Volts) 
1600 — 2.49-3.39 
2000 — 4.19-5.57 
2400 — 7.18-9.10 
2800 — 9.68-11.90 
3200 — 1.90-14.00 
3600 — 13.29-14.97 
If voltage is significantly lower than listed 
values replace stator. 
NOTE: Voltmeter must have an integrating 
time (RMS) function to yield a true DC read- 
ing, and a high input impedence 610 M 
ohms) such that the output voltage is not arti- 
ficially lowered due to meter loading. 


ELECTRIC STARTER 


Precautions 


e Do not crank the engine for more than 10 
seconds at a time. If the engine does not start, 
allow a 60-second cool-down period between 
starting attempts. Failure to follow these guide- 
lines can burn out the starter motor. 

e If the engine develops sufficient speed to 
disengage the starter but does not keep running 
(a false start), the engine rotation must be al- 
lowed to come to a complete stop before at- 
tempting to restart the engine. If the starter is 
engaged while the flywheel is rotating, the 
starter pinion and flywheel ring gear may clash, 
resulting in damage to the starter. 
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Wiring diagram—electric start engines 0.5 amp unregulated battery charging system 


266 KOHLER COMMAND 5 HP 


e If the starter does not crank the engine, 
shut off the starter immediately. Do not make 
further attempts to start the engine until the 
condition is corrected. Do not attempt to jump 
start the engine with another battery. Starting 
with batteries larger than those recommended 
can burn out the stator motor. 

e Do not drop the starter or strike the starter 
frame. Doing so can damage the ceramic perma- 
nent magnets inside the starter frame. 


Bendix Drive Electric Starter 
OPERATION 


When power is applied to the starter, the ar- 
mature rotates. As the armature rotates, the 
drive pinion moves out on the splined drive 
shaft and into mesh with flywheel ring gear. 
When the pinion reaches the end of the drive 
shaft, it rotates the flywheel and cranks the 
engine. 

When the engine starts, the flywheel rotates 
faster than the starter armature and drive pin- 
ion. This moves the drive pinion out of mesh 
while the ring gear and into the retracted posi- 
tion. When power is removed from the starter, 
the armature stops rotating and the drive pin- 
ion is held in the retraced position by the anti- 
drift spring. 


REMOVAL AND INSTALLATION 


Refer to the Engine Disassembly and Assem- 
bly sections for starter removal and installation 
procedures. 
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STARTER DRIVE SERVICE 


Every 100 hours of operation (or annually, 
whichever occurs first), clean and lubricate the 
splines on the starter drive shaft. If the drive 
pinion is worn, or has chipped or broken teeth, 
it must be replaced. 

It is not necessary to completely disassemble 
the starter to service the drive components. 
Service the drive as follows: 

1. Remove the starter from the engine. 

2. Remove the dust cover. 

3. Hold the drive pinion in a vice with soft 
jaws when removing and installing the stop 
nut. The armature will rotate with the nut un- 
til the drive pinion stops against internal 
spacers. 

NOTE: Do not overtighten the vice as this 

can distort the drive pinion. 

4. Remove the stop nut, stop gear spacer, 
anti-drift spring, dust cover spacer, and drive 
pinion. 
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Bendix drive electric starter 


5. Clean the splines on drive shaft thorough- 
ly with solvent. Dry the splines thoroughly. 

6. Apply a small amount of Kohler electric 
starter drive lubricant, part no. 52 357 01, or 
equivalent, to the splines. 

NOTE: Kohler electric starter drive lubri- 

cant, part no. 52 357 O1, or equivalent, must 

be used on all Kohler electric starter drives. 

The use of other lubricants can cause the drive 

pinion to stick or bind. 

7. Apply a small amount of Loctite® no. 271 
to the stop nut threads. 

8. Install the drive pinion, dust cover spacer, 
anti-drift spring, stop gear spacer, and stop nut. 
Torque the stop nut to 17.0-19.2 N-m (150-170 
inch lbs.). š 

9. Install the dust cover. 


DISASSEMBLY 


1. Remove the dust cover, stop nut, gear 
spacer, anti-drift spring, dust cover spacer, and 
drive pinion. Refer to Starter Drive Service 
above. 

2. Scribe a small line on the drive end cap, 
opposite the line on the starter frame. These 
lines will serve as match marks when reassem- 
bling the starter. 

3. Remove the through bolts. 

4. Remove the commutator end cap with 
brushes and brush springs. 

NOTE: The wiring lead of the positive (+) 
brush is attached to the insulated terminal on 
the starter frame. When the commutator end 
cap is removed, the positive (+) brush should 
be removed from the brush guide of the brush 
holder, and will remain attached to the start- 
er frame insulated terminal. 

5. Remove the drive end cap. 

6. Remove the armature and thrust washer 
from inside the starter frame. 


Brush Replacement 


1. Remove the brush springs from the brush 
guides of the brush holder. 

9. Brush the brush holder screws, negative 
( —) brush, and plastic brush holder. 

3. Remove the hex nuts from the stud termi- 
nal. Remove the stud terminal with positive 
(+) brush and rubber insulating grommet 
from the starter frame. 

4. Reinstall the insulating grommet to the 
new stud terminal with positive (+) brush. In- 
stall the stud terminal with grommet onto the 
starter frame. Secure the stud with the hex nut. 

5. Install the brush holder, new negative (-) 
brush, and brush holder screws. 

6. Install the brush springs and brushes into 
the brush guides of the brush holder. Make 
sure the chamfered sides of the brushes are fac- 
ing away from brush springs. 
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Commutator Service 


Clean the commutator with a coarse, lint free 
cloth. Do not use emery cloth. 

If the commutator is badly worn or grooved, 
turn it down on a lathe or replace the armature. 


ASSEMBLY 


1. Place the thrust washer over the drive 
shaft of armature. 

2. Insert the armature into the starter 
frame. Make sure the magnets are closer to the 
drive shaft end of armature. The magnets will 
hold the armature inside the frame. 

3. Install the drive end cap over the drive 
shaft. Make sure the match marks on the end 
cap and starter frame are aligned. 

4. Install the brush holder tool to keep the 
brushes in the pockets of the commutator end 
cap. 

5. Align the match marks on the commuta- 
tor end cap and starter frame. Hold the drive 
end cap commutator end caps firmly to the 
starter frame. Remove the brush holder tool. 

6. Install the through bolts and tighten 
securely. 

7. Lubricate the drive shaft with Kohler elec- 
tric starter drive lubricant. Install the pinion, 
dust cover spacer, anti-drift spring, stop gear 
spacer, stop nut, and dust cover. Refer to Start- 
er Drive Service above. 


OIL SENTRY OIL LEVEL MONITOR 


Operation 


Some engines are equipped with optional Oil 
Sentry system. Oil sentry uses a float switch in 
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the oil pan to detect a low engine oil level. On 
stationary or unattended applications (pumps, 
generators, etc.) the float switch can be used to 
ground the ignition module to stop the engine. 
On vehicular applications (garden tractors, 
mowers, etc.) and those equipped with a battery 
or electric start, the float switch can be used to 
activate a low oil warning light. 


Float Switch 
REMOVAL 


1. Make sure the engine/equipment is rest- 
ing on a level surface. 

2. Remove the oil drain plug and drain oil 
from crankcase. 

3. Disconnect float switch leads. 


N.C./N.O. Markings 


Float switch removal 


Loosen 
1/4 Turn 


Parallel 


Markings 


Float switch removal 


4. Using a Hie in. open end wrench, turn 
switch counterclockwise 1⁄4 TURN to loosen. 
STOP turning switch when flat surface on float 
switch is in a horizontal position. (Flat surface 
parallel with base of oil pan and N.C./N.O. 
markings down.). 

5. Turn the switch counterclockwise in Ya 
TURN INCREMENTS using a smooth, contin- 
uous action. Pause briefly between increments 
and keep the flat surface of float switch in a 
horizontal position (parallel with base of oil 
pan). 

WARNING: To prevent damage to the float 

switch, and to enable you to feel if the float 

strikes the oil pan, REMOVE THE SWITCH 


Remove Switch In 
1/2 Turn Increments 


Float switch removal 


o 


we 


Do Not Pause Rotation 
Of Switch With N.C./N.O. 
Markings In This Position 


Float switch removal 


SAE 30 Oil 


Float switch removal 


BY HAND as soon as it is loose enough for 

you to do so. 

NOTE: When turning the float switch, use a 

smooth, continuous action for the ENTIRE Y» 

turn increment. 

6. If the float does not strike the oil pan, 
STOP turning the switch, then use the follow- 
ing procedure: 

a. Turn the switch clockwise until the flat 
surface is in a vertical position. (N.C./N.O. 
markings on left.) This will allow the float to 
return against the switch body. 

b. Turn the switch counterclockwise 1⁄4 
TURN. STOP turning switch when flat sur- 
face 1s in a horizontal position. (Flat surface 
parallel with base of oil pan and N.C./N.O. 
markings down. 

c. Turn the switch counterclockwise in Lë 
TURN INCREMENTS as instructed in step 
5 above. 


INSTALLATION 


1. Make sure the engine/equipment is rest- 
ing on a level surface. 

2. Remove the oil drain plug and drain oil 
from crankcase. 


A 


1/4 Turn 


sBulmsew 


Float switch installation 
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3. When adding this switch as an accessory, 
remove and discard the 1⁄2 in. NPSF pipe plug 
from the location in oil pan where switch will be 
installed. 

WARNING: To prevent damage to the float 

switch, and to enable you to feel if the float 

strikes the oil pan, INSTALL THE SWITCH 

BY HAND as long as it is loose enough for 

you to so. 

4. Apply Loctite® No. 592 Teflon® sealant (or 
equivalent) to the entire thread area of switch. 

5. Apply a thick film of clean SAE 30 oil to 
the float and switch body. 

6. Hold the switch with the flat surface in a 
vertical position . (N.C./N.O. marking stop the 
left.) Insert the switch into the oil pan and turn 


Install Switch In 
1/2 Turn Increments 


Float switch installation 


Do Not Pause Rotation 
Of Switch With N.C./N.O. 
Markings In This Position 


Float switch installation 


N.C./N.O. 
Markings 


—— 


bb A 


Float switch installation 
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the switch 1⁄4 turn. STOP turning the switch 
when the flat surface on switch is in a horizon- 
tal position. Flat surface parallel with base of 
oil pan and N.C./N.O. markings up.). 
NOTE: Several 1⁄2 turn increments may be 
required until the threads on switch engage 
in oil pan. 

When turning the float switch, use a 
smooth continuous action for the entire 1⁄2 
turn increment. Pausing the rotation of the 
switch may cause the float to strike the oil 


pan. 

7. If the float does not strike the oil pan, 
STOP turning the switch, then use the follow- 
ing procedure. 

a. Turn the switch counterclockwise until 
the flat is in a vertical position, (N.C./N.O. 
markings on left.) This will allow the float to 
return against the switch body. 

b. Turn the switch clockwise 1⁄4 TURN. 
STOP turning switch when flat surfaceisina 
horizontal position. (Flat surface parallel 
with base of oil pan and N.C./N.O. markings 
up.). 

c. Turn the switch clockwise in Ya TURN 
INCREMENTS as instructed in step 6 above. 
8. Turn in the switch approximately five (5) 
to six (6) full turns to obtain the proper posi- 
tion. Use a 74s in. open end wrench to tighten 
the switch. The N.C. markings on switch will be 
at the top when the switch is positioned 
properly. 
Float Switch Test 
Test switch for continuity by placing an ohm- 
meter or continually test light across leads. 
Switch Position A — No Continuity (Switch 
open) 
Switch Position B — Continuity (Switch closed) 
Perform the following tests to ensure that 


Position A 


ET Position A 


WOR 
xg 
VL 


Position B S 


fe 
/ 


Float switch test 


the float switch is positioned and working prop- 
erly before connecting the leads. 

NOTE: These tests apply to engines equipped 

with a standard oil pan and dipstick. Special 

oil pan and/or dipstick arrangements can 
give inaccurate test results. 

1. Connect a continuity test light across float 
switch leads. The light should be off after oil is 
above the L mark on the dipstick. 

2. If the float switch fails this test: 

a. Make sure the switch is in the proper 
position with the N.C. markings at the top. 

b. Ifswitch is positioned properly, drain oil 
and remove switch (see Float Switch Remov- 
al). If the float is not attached to the switch 
body, the oil pan must be removed. 

c. Replace a faulty or broken switch with a 
new one. (See Float Switch Installation.) 


Operational Test 


Reconnect the leads and perform the follow- 
ing test. 

1. Make sure the oil level is up to, but not 
over the F mark on dipstick. 

2. Start the engine. Ifthe switch is wired asa 
low oil level shutdown, the engine should start. 
If the switch is wired to activate a low oil warn- 
ing light, the light should be off. 

3. Stop the engine. Drain the oil until the oil 
level is below the L mark on the dipstick. If 
properly wired, the engine will not start, or the 
light will be on. 

4. If the test results of steps 2 and 3 are not 
as indicated, check for improper wiring and/or 
improper float installation. 


ENGINE MECHANICAL SERVICE 
DISASSEMBLY 


CAUTION: Before servicing the engine or 
equipment, always disconnect the spark plug 
lad to prevent the engine from starting acci- 
dentally. Ground the lead to prevent sparks 
which could cause fires. 


Oil Draln Plug 
(Starter Side) 


Draining oil 


The following sequence is suggested for com- 
plete engine disassembly. This procedure can 
be varied to accommodate options or special 
equipment. 

Clean all parts thoroughly as the engine is 
disassembled. Only clean parts can be accurate- 
ly inspected and gauged for wear or damage. 
There are many commercially available clean- 
ers that will quickly remove grease, oil, and 
grime from engine parts. When such a cleaner 
is used, follow the manufacturer’s instructions 
and safety precautions carefully. 

Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and put 
into operation. Even small amounts of these 
cleaners can quickly break down the lubricating 
properties of engine oil. 

1. Disconnect the spark plug. 

2. Drain the oil. 

3. Remove the oil drain plug and oil fill 
cap/dipstick. 

4. Allow ample time for the oil to drain from 
the crankcase. Tip engine speed draining. 

5. Remove the air cleaner cover as follows: 

a. Press and hold the tab at the bottom of 
the air cleaner cover. 

NOTE: Choke control must be in the OFF 

position. 

b. Slide the air cleaner cover off of the air 
cleaner base (away from retractable starter). 
6. Loosen the slot-head screws and remove 

the air cleaner element retainer. 


A. Press And 
Hold Tab 


Phillips Head 
Screws 


Retractable 
Starter 


Removing retractable starter 
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OU Fill 


Hex Flange 
Screw 


Removing oil fill tube 


7. Remove the Phillips head screws from the 
alr cleaner base. 

8. Remove the hex flange nuts, air cleaner, 
and gasket from the intake studs. 

9. On models so equipped, remove Phillips 
head screws and the retractable starter. 

10. Remove the hex flange screw and nut se- 
curing the oil fill tube to the fuel tank. 

CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable, and its vapors can ex- 
plode if ignited. Keep sparks, open flames, 
and other sources of ignition away from the 
engine. 

11. Turn the fuel shut-off valve to the OFF 
position. 

12. Disconnect the fuel line from the inlet fit- 
ting of the carburetor. 

13. Remove the hex flange screws securing 
the fuel tank to the engine. 

14. Remove the fuel tank and fuel line. 

15. Remove the throttle linkage from the 
throttle lever clip. 

16. Remove the carburetor and gasket from 
intake manifold studs. 

17. Remove hex flange nuts from exhaust 
studs and hex flange screws from muffler 
bracket. 

18. Remove muffler and gasket from exhaust 
from exhaust outlet flange. 

19. Loosen four hex flange screws and remove 


Top Cylinder a a 
3 Barre! Baffle 


Cylinder 
Head Baffle 


Removing baffles 
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Phillips 


Blower 
Screws 


Housing 


Cylinder 
Barrel 
Baffle 


Removing baffle and blower housing 


Governor | T 
lina 


li Um KIII Switch ` i 


Hex Flange 
"Nuts 


C "Er W ~ 
A Throttle/Kill 
: Switch Levers 


í 
Return Spring 


Removing valve cover 


the cylinder head baffle. Remove the spark plug 
wire grommet from the cylinder head baffle. 

20. Remove hex flange screws from the top 
cylinder barrel baffle. Remove the baffle and 
disconnect the kill-switch linkage from the 
throttle lever. 

21. Remove the hex flange screws from the 
bottom cylinder baffle. Remove the baffle. 

22. Remove the Phillips head screws from the 
blower housing. Remove the blower housing. 

23. Remove the heat deflector and gaskets 
from the intake studs. 

24. Loosen hex flange nut on governor lever 
and remove lever from governor shaft. Discon- 
nect return spring from the governor lever. 


Cylinder 


, ait 
Hex Flange 
Screws 


ie 


Rocker Arm Stud 


Push Rod 
Gulde Plate 


Adjusting 
Nut 


Rocker Arm 


Rocker Arm 
Ball 


Removing spark plug and rocker arm 


e, Valve Spring Valve Spring 


Removing valves 


25. Disconnect the kill-switch lead from the 
kill-switch. 

26. Remove the hex flange screw from the 
throttle/kill-switch levers. 

27. Remove throttle lever, bushing, and kill- 
switch lever from engine. 

28. Remove the hex flange screws from the 
valve cover. Remove the valve cover from the 
cylinder head. 

29. Remove the breather assembly and valve 
cover gasket from the cylinder head. 

30. Remove the hex flange screws, cylinder 
head, push rods, and cylinder head gasket. 

31. Remove the spark plug. 

32. Remove the rocker arm adjusting nuts, 


Splitting ` 
Notch 


Splitting the closure plate/crankcase 


rocker arms and balls, rocker arm studs, and 
pushrod guide plate. | 
33. Compress the valve springs by pushing 
down on the valve spring cap. 
34. Remove the valve spring caps, valve 
springs, and valves. 
35. Position the flywheel so the magnet is 
away from the ignition module. 
36. Remove the hex flange screws securing 
the ignition module to the crankcase. 
NOTE: Always use a flywheel strap wrench 
to hold the flywheel when loosening or tight- 
ening the flywheel retaining fastener. Do not 
use any type of bar or wedge between the cool- 
ing fins as the fins could be cracked or 
damaged. 
Always use a puller to remove the flywheel 
from the crankshaft. Do not strike the fly- 


Removing camshaft 
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wheel or crankshaft, as these parts could be 
cracked or damaged. 

37. Remove the hex flange screw, plain wash- 
er, and drive cup. 

38. Remove the flywheel from the crankshaft 
using a puller. 

39. Remove the six hex flange screws securing 
the closure plate to the crankcase. 

40. Locate the splitting tabs in the seam of 
the closure plate and crankcase. Pry the closure 
plate from the crankcase using a large, flat- 
blade screwdriver. 

NOTE: Insert the screwdriver only in the 
splitting tabs. Do not pry on the gasket sur- 
faces of the crankcase or closure plate as this 
can cause leaks. 

41. Align the timing marks on the camshaft 
and crankshaft. 

42. Mark the tappets as wither intake or 
exhaust. 

NOTE: The intake tappet is the one farthest 
from the crankcase gasket surface. The ex- 
haust tappet is nearest to the crankcase gas- 
ket surface. 

43. Remove the snap ring and plain washer 
from the governor cross shaft. 

44. Remove the governor cross shaft and 
small plain washer from the closure. 

45. Remove the governor gear and plain 
washer from the governor shaft. 

46. Remove hex flange screw and oil sentry 
float switch baffle. 

47. Use a rubber band to hold float switch. 

48. Remove oil sentry float switch from 
crankcase. 

49. Remove the two hex flange screws and 
connecting rod cap. 

NOTE: Ifa carbon ridge is present at the top 
of the bore, use a ridge reamer tool to remove 
it before attempting to remove the piston. 

50. Carefully push the connecting rod and 
piston away from the crankshaft and out of the 
cylinder bore. 

51. Remove the wrist pin retainer and the 
wrist pin. Separate the piston from the connect- 
ing rod. 


High Point From 
Fillet Intersections 


The Fillet Must 
Blend Smoothly 

With The Bearing 
Journal Surface 


N 
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This Fillet Area 
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Crankpin fillets 
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52. Remove the top and center compression 
rings using a ring expander tool. 

53. Remove the oil control ring rails, then re- 
move the rails spacer. 

54. Remove the woodruff key from the fly- 
wheel taper end of the crankshaft. 

55. Press the crankshaft from the crankcase. 

56. Remove the oil seals from the crankcase 
and closure plate. 

507. Remove the bearings from the crankcase 
and closure plate. 


CLEANING AND INSPECTION 


Clean all parts thoroughly. Only clean parts 
can be accurately inspected and gauged for war 
or damage. There are many commercially avail- 
able cleaners that will quickly remove grease, 
oil, and grime from engine parts. When such a 
cleaner is used, follow the manufacturer's in- 
structions and safety precautions carefully. 

Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and 
placed into operation. Even small amounts of 
the these cleaners can quickly break down the 
lubricating properties of engine oil. 


EXHAUST VALVE 


6 mm (0.24 in.) 


Measure 6 mm Above The | 


Bottom Of Piston Skirt At 
Right Angles To Piston Pin 


Measuring piston diameter 


Camshaft inspection and Service 


Inspect the gear teeth of the camshaft. If the 
teeth are badly worn, chipped, or some are 
missing, replacement of the camshaft will be 
necessary. 


Crankshaft inspection and Service 


Inspect the gear teeth of the crankshaft. If 
the teeth are badly worn, chipped, or some are 
missing, replacement of the crankshaft will be 
necessary. 

Inspect the crankshaft bearings for scoring, 
grooving, etc. Do not replace bearings unless 


INTAKE VALVE 
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BR 
INSERT 


INTAKE 
INSERT 


AEN DIMENSION INTAKE EXHAUST 


Seat Angle 
Insert O.D. 
Guide Depth 
Guide 1.D. 5.01/4.99 5.01/4.99 
Valve Head Diameter 26.75/26.50 24.75/24.50 
Valve Face Angle 45° 45° 

Valve Margin (Min.) 1.0 1.0 
4.934/4.952 4.911/4.929 


dmm 
13.75 


aes 
13.75 


Zomm oo D > 


Valve Stem Diameter 


Valve details 


they show signs of damage or are out of running 
clearance specifications. If the crankshaft turns 
easily and noiselessly, and there is no evidence 
of scoring, grooving, etc., on the races or bear- 
ing surfaces, the bearings can be reused. 

Inspect the crankshaft keyways. If worn or 
chipped, replacement of the crankshaft will be 
necessary. 

Inspect the crankpin for score marks or me- 
tallic pickup. Slight score marks can be cleaned 
with crocus cloth soaked in oil. If wear limits 
are exceeded, it will either be necessary to re- 
place the crankshaft or regrind the crankpin to 
0.25 mm (0.010 in) undersize. If reground, a 
0.25 mm (0.010 in) undersize connecting rod 
(big end) must then be used to achieve proper 
running clearance. Measure the crankpin for 
size, taper, and out-of-round. 

NOTE: If the crankpin is reground, visually 

check to insure that the fillet blends smoothly 

with the crankpin surface. 


Crankcase Inspection and Service 


Check all gasket surfaces to make sure they 
are free of gasket fragments. Gasket surfaces 
must also be free of deep scratches or nicks. 

Check the cylinder bore wall for scoring. In 
severe cases, unburned fuel can cause scuffing 
and scoring of the cylinder wall. It washes the 
necessary lubricating oils off the piston and cyl- 
inder wall. As raw fuel seeps down the cylinder 
wall, the piston rings make metal to metal con- 
tact with the wall. Scoring of the cylinder wall 
can also be caused by localized hot spots result- 
ing from blocked cooling fins or from inade- 
quate or contaminated lubrication. 

If the cylinder bore is badly scored, excessive- 
ly worn, tapered, or out of round, resizing i nec- 
essary. Use a measuring device (inside microm- 
eter, etc.) to determine amount of wear, then 
select the nearest suitable oversize of either 
0.25 mm (0.010 in) or 0.50 mm (0.020 in). Re- 
sizing to one of these oversizes will allow usage 
of the available oversize piston and ring assem- 
blies. Initially, resize using a boring bar, then 
use the following procedures for honing the 
cylinder. 


Honing 


While most commercially available cylinder 
hones can be used with either portable drills or 
drill presses, the use of a low speed drill press is 
preferred as it facilitates more accurate align- 
ment of the bore in relation to the crankshaft 
crossbore. Honing is best accomplished at a 
drill speed of about 250 RPM and 60 strokes per 
minute. After installing coarse stones in hone, 
proceed as follows: 

1. Lower hone into bore and after centering, 
adjust so that the stones are in contact with the 
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cylinder wall. Use of a commercial cutting-cool- 
ing agent is recommended. 

2. With the lower edge of each stone posi- 
tioned even with the lowest edge of the bore, 
start drill and honing process. Move the hone 
up and down while resizing to prevent the for- 
mation of cutting ridges. Check the size 
frequently. 

NOTE: Measure the piston diameter and re- 
size the bore to the piston to obtain the speci- 
fied running clearances. Keep in mind the 
temperatures caused by honing may cause in- 
accurate measurements. Make sure the bore 
is cool when measuring. 

3. When the bore is within 0.064 mm (0.0025 
in) of desired size, remove the coarse stones and 
replace with burnishing stones. Continue with 
the burnishing stones until within 0.013 mm 
(0.0005 in) of desired size and then use finish 
stones (220-280 grit) and polish to final size. A 
crosshatch should be observed if honing is done 
correctly. The crosshatch should intersect at 
approximately 23-33 degrees off the horizontal. 
Too flat of an angle could cause the rings to skip 
and wear excessively, too steep of an angle will 
result in high oil consumption. 

4. After resizing, check the bore for round- 
ness, taper, and size. Use am inside microme- 
ter, telescoping gauge, or bore gauge to take 
measurements. The measurements should be 
taken at three locations in the cylinder — at the 
top, middle, and bottom. Two measurements 
should be taken (perpendicular to each other) 
at each of the three locations. 


Measuring Piston-To-Bore Clearance 


Before installing into the cylinder bore, it is 
necessary that the clearance be accurately 
checked. This step is often overlooked, and if 
the clearances are not within specifications, en- 
gine failure will usually result. 

NOTE: Do not use a feeler gauge to measure 

piston-to-bore clearance — it will yield inac- 

curate measurements. Always use a 

micrometer. 

Use the following procedure to accurately 
measure the piston-to-bore clearance: 

1. Use a micrometer and measure the diame- 
ter of the piston 6 mm (0.24 in) above the bot- 
tom of the piston skirt and perpendicular to the 
piston pin. 

2. Use an inside micrometer, telescoping 
gauge, or bore gauge and measure the cylinder 
bore. Take the measurement approximately 40 
mm (1.6 in) below the top of the bore and per- 
pendicular to the piston pin. 

3. Piston-to-bore clearance in the difference 
between the bore diameter and the piston diam- 
eter (step 2 minus step 1). 
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Measuring piston ring end gap 


Piston Ring 


Dykem 
Stripe 


Piston 


Oll Control Ring 
(Three-plece) 


Piston ring installation 


Top Compression Ring 


Center Compression Ring 


Flywheel Inspection 


Inspect the flywheel for cracks, and the fly- 
wheel keyway for damage. Replace flywheel if 
cracked. Replace the flywheel, the crankshaft, 
and the key if flywheel key is sheared or the 
keyway damaged. 

Inspect the ring gear for cracks or damage. 
Kohler does not provide ring gears as a service- 
able part. Replace the flywheel if the ring gear 
is damaged. 


Cylinder Head and Valves 
Inspection And Service 


Carefully inspect the valve mechanism parts. 
Inspect the valve springs and related hardware 
for excessive war or distortion. Check the 
valves and valve seat area or inserts for evi- 
dence of deep pitting, cracks, or distortion. 
Check clearance of the valve stems in guides. 

Hard stating, or loss of power accompanied 
by high fuel consumption may be symptoms of 
faulty valves. Although these symptoms could 
also be attributed to worn rings, remove and 
check the valves first. After removal, clean the 
valve heads, faces, and stems with a power 
brush. Then, carefully inspect each valve for de- 
fects such as warped head, excessive corrosion, 
or worn stem end. Replace valves found to bein 
bad condition. A normal valve and valves in bad 
condition are shown in the accompanying 
illustrations. 


VALVE GUIDES 


Ifa valve guide is worn beyond specifications, 
it will not guide the valve in a straight line. This 
may result in burnt valve aces or seats, loss of 
compression, and excessive oil consumption. 

To check valve guide-to-valve stem clearance, 
thoroughly clean the valve guide and, using a 
split-ball gauge, measure the inside diameter. 
Then, using an outside micrometer, measure 
the diameter of the valve stem at several points 


Valve Seat 
Cutter (Typical) 


Pilot 


Standard valve cutter 


on the stem where it moves in the valve guide. 
Use the largest stem diameter to calculate the 
clearance. If the clearance exceeds 7.134 mm 
(0.2809 in) on intake valve or 7.159 mm (0.2819 
in) on exhaust valve, determine whether the 
valve stem or the guide is responsible for the ex- 
cessive clearance. 

Maximum allowable inside diameter is 5.085 
mm (0.2002 in) on the intake valve guide and 
5.080 mm (0.2000 in) on the exhaust valve 
guide. 

If the valve stem diameter is within specifica- 
tions, then recondition the valve guide. 


RECONDITIONING VALVE GUIDE 


The valve guides in the cylinder head are not 
removable. Use a 0.25 mm (0.010 in) O/S ream- 
er. Tool no. KO-1033, or equivalent. 


VALVE SEAT INSERTS 


The valve seats are not replaceable. If the 
seats become badly pitted, cracked, or distorted, 
the inserts can be reconditioned. 

Use a standard valve seat cutter and cut seat 
to the required dimensions. 


LAPPING VALVES 


Reground or new valves must be lapped in, to 
provide fit. Use a hand valve grinder with suc- 
tion cup for final lapping. Lightly coat valve 
face with fine grade of grinding compound, then 
rotate valve on seat with grinder. Continue 
grinding until smooth surface is obtained on 
seat and on valve face. Thoroughly clean cylin- 
der head in soap and hot water to remove all 
traces of grinding compound. After drying cyl- 
inder head apply a light coating of SAE 10 oil to 
prevent rusting. 


Piston and Rings 
Inspection and Service 


Scuffing and scoring of pistons and cylinder 
walls occurs when internal temperatures ap- 
proach the welding point of the piston. Temper- 
atures high enough to do this are created by 
friction, which is usually attributed to to im- 
proper lubrication, and/or overheating of the 
engine. 

Normally, very little wear takes place in the 
piston boss-piston area. If the original piston 
and connecting rod can be reused after new 
rings are installed, the original pin can also be 
reused but new piston pin retainers are re- 
quired. The piston pin is included as part of the 
piston assembly — if the piston pin or the pin 
boss of the piston is worn or damaged, a new 
piston assembly is required. 

Ring failure is usually indicated by excessive 
oil consumption and blue exhaust smoke. When 
rings fail, oil is allowed to enter the combustion 
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chamber where it burned along with the fuel. 
High oil consumption can also occur when the 
piston ring end gap is incorrect because the ring 
cannot properly conform to the cylinder wall 
under this condition. Oil control is also lost 
when ring gaps are not staggered during 
installation. 

When cylinder temperatures get too high, 
lacquer and varnish collect on pistons causing 
rings to stick, which results in rapid wear. A 
worn ring usually takes on a shiny or bright ap- 
pearance. Scratches on rings and pistons are 
caused by abrasive material such as carbon, 
dirt, or pieces of hard metal. 

Detonation damage occurs when a portion of 
the fuel charge ignites spontaneously from heat 
and pressure shortly after ignition. This creates 
two flame fronts which meet and explode to cre- 
ate extreme hammering pressures on a specific 
area of the piston. Detonation generally occurs 
from using fuels with too low an octane rating. 

Preignition, or ignition of the fuel charge be- 
fore the timed spark, can cause damage similar 
to detonation. Preignition damage is often 
more sever than detonation damage — often a 
hole is quickly burned right through the piston 
dome. Preignition is caused by a hot spot in the 
combustion chamber from sources such as: 
glowing carbon deposits, blocked fins, improp- 
erly seated valve, or wrong spark plug. 

Replacement pistons are available in STD 
bore size, and in 0.25 mm (0.010 in) and 0.50 
mm (0.20 in) oversizes. Replacement pistons in- 
clude new piston ring sets and new piston pins. 

Service replacement piston rings sets are also 
available separately for STD pistons, and for 
0.25 mm (0.010 in) and 0.50 mm (0.020 in) 
oversized pistons. 

Always use new piston rings when installing 
pistons. Never reuse old rings. 

The cylinder bore must be deglazed before 
service ring sets are used. 

Some important points to remember when ser- 
vicing piston rings: 

1. Ifthe cylinder bore does not need reboring 
and if the old piston is within wear limits and 


NU-4747 Handle 
And NU-12018 
Bearing Installer 


Installing crankshaft bearings 
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Piston installation identifier 


free of score or scuff marks, the old piston may 
be reused. 

2. Remove old rings and clean up grooves. 
Never reuse old rings. 

3. Before installing the rings on piston, place 
the top two rings, each in turn, in its running 
area in cylinder bore and check end gap. This 
gap should be 0.75 mm (0.030 in) max. in a used 
cylinder bore and 0.25-0.45mm (0.010-0.018 in) 
in a new cylinder bore. 

4. After installing the new rings on piston, 
check piston-to-ring side clearance. 

Maximum recommended side clearance is: 

Top ring — 0.040-0.085 mm (0.0016-0.0033 
in) 

Middle ring — 0.040-0.072 mm (0.0016- 
0.0028 in) 

Oil control ring — 0.140-0.275 mm (0.0055- 
0.0108 in) 

If side clearance is greater than specified, a 
new piston must be used. 

To install piston rings, proceed as follows: 

NOTE: Rings must be installed correctly. 

Ring installation instructions are usually in- 

cluded with new rings sets. Follow instruc- 

tions carefully. Use a piston ring expander to 
install rings. Install the bottom (oil control) 
ring first and the top compression ring last. 

1. Oil Control Ring (Bottom Groove): Install 
expander and then the rails. Make sure the 
ends of expander are not overlapped. 

2. Compression Ring (Center Groove): In- 
stall the center ring using a piston ring installa- 
ton tool. Make sure the top mark is up and the 
PINK stripe is to the left of end gap. 

3. Compression Ring (Top Groove): Install 
the top ring using a piston ring installation tool. 
Make sure the top mark is up and the BLUE 
stripe is to the left of end gap. 


Connecting Rods 
Inspection And Service 


Check bearing area (big end) for excessive 
wear, score marks, running and side clearances. 


Replace rod and cap if scored or excessively 
worn. 

Service replacement connecting rods are 
available in STD crankpin size and 0.25 mm 
(0.010 in) undersize. The 0.25 mm (0.010 in) 
undersize rod can be identified by the drilled 
hole located in the lower end of the rod shank. 


Governor Gear Inspection 


Inspect the governor gear teeth. Look for any 
evidence of worn, chipped, or cracked teeth. If 
one or more of these problems is noted, replace 
the governor gear. 


ASSEMBLY 


The following sequence is suggested for com- 
plete engine reassembly. This procedure as- 
sumes that all components are new or have 
been reconditioned, and all components subas- 
sembly work has been completed. This proce- 
dure may be varied to accommodate options or 
special equipment. 

NOTE: Make sure the engine is assembled 

using all specified torque values, tightening 

sequences, and clearances. Failure to observe 


Aligning crankgear and camgear timing marks 


" 


4 
Closure plate fastener torque pattern 


Torque Wrench 


Strap Wrench 


Tightening flywheel fastener 


specification could cause severe engine wear 

or damage. Always use new gaskets. | 

1. Assemble the NU-12018 bearing installer 
to the NU-4747 handle, or equivalent. 

2. Position the installer/bearing to the bear- 
ing bore of the crankcase or closure plate. 

3. Drive the bearing into the bearing bore. 
Make sire the bearing is installed straight and 
true, and bottoms in the bore. 

4, Lubricate the flywheel and bearing sur- 
face of the crankshaft. 

5. Insert the crankshaft through the fly- 
wheel and bearing. 

6. Assemble the piston, connecting rod, wrist 
pin and wrist pin retainers. 

NOTE: The connecting rod must be assem- 

bled so the side with the cast numbers is oppo- 

site the FLY mark on the piston. 

Proper orientation of the piston/connecting 
rod inside the engine is extremely important. 
Improper orientation can cause extensive 
wear or damage. 

7. Stagger the piston rings in the grooves un- 
til the end gaps are 120 degrees apart. 

8. Lubricate thew cylinder bore, piston and 
rings with engine oil. Compress the piston rings 
using a piston ring compressor. 

9. Orient the FLY mark on piston towards 
the flywheel side of crankcase. Gently push the 
piston/connecting rod into bore. Do not pound 
on the piston. 

10. Lubricate the crankshaft journal and con- 
necting rod bearing surfaces with engine oil. In- 
stall the connecting rod cap to the connecting 
rod. 

NOTE: The connecting rod cap must be in- 

stalled with its match mark aligned with the 

connecting rod match mark. Improper instal- 
lation can cause serious engine damage. 

11. Install the hex flange screws and torque in 
several increments to 9 N-m (80 inch lbs.). 

12. Rotate the crankshaft until the piston is 
at top dead center in the cylinder bore. 

13. Install oil sentry float switch in crankcase. 
Torque the float switch to 13.6 N-m (120 inch 
lbs.). 


KOHLER COMMAND 5 HP 279 


> 


de D 
Flat Feeler ' 


Module 


Installing ignition module 


NOTE: The oil sentry float switch must be 
installed so the float arm is free to pivot to- 
ward the center of the crankcase. 

14. Install the oil sentry float switch baffle 
and hex flange screw. 

15. Install plain washer and governor on 
crankcase stud. 

16. Install small plain washer on cross shaft 
and install cross shaft (from inside closure 
plate) through bore in closure plate. 

17. Install plain washer and hitch pin. 

18. Lubricate the tappets and tappet bores in 
crankcase with engine oil. 

19. Install the tappets into the appropriate in- 
take or exhaust tappet bore in the crankcase. 

NOTE: The intake tappet is the one farthest 
from the crankcase gasket surface. The ex- 
haust tappet is nearest to the crankease gas- 
ket surface. 

20. Lubricate the camshaft bearing surfaced 
with engine oil. 

21. Align the timing marks on the camshaft 
gear and crankshaft gear. Lower the camshaft 
into the bearing surface in crankcase. Make 
sure the camshaft, crankshaft, and governor 
gears mesh and the timing marks are aligned. 

22. Prepare the sealing surfaces of the closure 
plate and crankcase as directed by the sealant 
manufacturer. 


Lara. 


Cylinder head fastener tightening sequence 
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1 4 


3 2 


Valve cover fastener tightening sequence 


NOTE: Do not scrape the surfaces uhen 
cleaning as this will damage the surfaces and 
could cause leaks. The use of a gasket-remov- 
ing solvent is recommended. 

23. RTV silicone sealant is used as a gasket 
between the closure plate and crankcase. GE 
Silmate® type RTV-1473 or RTV-108 silicone 
sealant (or equivalent) is recommended. 

24. Apply a Y, in. bead of sealant to the clo- 
sure plate. 

25. Install the closure plate to the crankcase 
and install the six hex flange screws. Tighten 
the screws hand tight. 

NOTE: Turn governor cross shaft clockwise 
before installing the closure plate. Cross shaft 
must rest on governor for proper operation. 

26. Torque the fasteners, in several incre- 
ments in the sequence shown, to 22.6 N-m (200 
inch lbs.). 

27. Slide the seat protector sleeve NU-12021, 
or equivalent, over the crankshaft. Generously 
lubricate the lips of the oil seal with light 
grease. Slide the oil seal over he sleeve. 

28. Assemble handle and seal driver. Install 
the crankcase seal until the driver bottoms 
against the crankcase. Assemble handle and 
seal driver. Install the closure plate seal until 
the driver bottoms against the closure plate. 

NOTE: Oil Seal on PTO side of crankshaft 
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Installing kill-switch, throttle and governor linkage 


a 
KIII Switch Lead 


should be installed to a depth of 5-7 mm 
(0.020-0.28 in) below lip of crankshaft bore. 
CAUTION: Damaging Crankshaft And Fly- 
wheel Can Cause Personal Injury! Using im- 
proper procedures to install the flywheel can 
crack or damage the crankshaft and/or fly- 
wheel. This not only causes extensive engine 
damage, but can also cause personal injury, 
since broken fragments could be thrown from 
the engine. Always observe and use the fol- 
lowing precautions and procedures when in- 
stalling the flywheel. 
NOTE: Before installing the flywheel, make 
sure the crankshaft taper and flywheel hub 
are clean, dry and completely free of lubri- 
cants. The presence of lubricants can case the 
flywheel to be over-stressed and damaged 
when the flange screw ts torqued to 
specification. 

Make sure the flywheel key is installed prop- 
erly in the keyway. The flywheel can become 
cracked or damaged if the key is not installed 
properly in the keyway. 

Always use a flywheel strap wrench to hold 
the flywheel when tightening the flywheel fas- 
tener. Do not use any type of bar wedge be- 
tween the cooling fins or flywheel ring gear, as 
these parts could become cracked or damaged. 

29. Install the woodruff key into the keyway 
in the crankshaft. 

30. Place the flywheel over the 
keyway/crankshaft. Install the drive cup, plain 
washer (flat side of washer towards the drive 
cup), and the hex flange screw. 

31. Hold the flywheel with a strap wrench and 
torque the hex flange screw to 67.8 N-m (50 
foot lbs.). 

32. Install the ignition module and hex flange 
screws to the bosses on crankcase. Move the 
module as far away from the flywheel/magnet 
as possible. Tighten the hex flange screws 
slightly. 

33. Insert a 0.203-0.305 mm (0.008-0.012 in) 
flat feeler gauge or shim stock between the 
magnet and ignition module. 

34. Tighten the hex flange screws as follows: 

First Time Installation On A New Short 
Block: 6.2 N-m (55 inch lbs.). 
All Reinstallations: 4.0 N-m (35 inch lbs.). 

35. Rotate the flywheel back and forth; check 
to make sure the magnet does not strike the 
module. Check the gap with a feeler gauge and 
readjust if necessary. 

36. Lubricate with engine oil, and install the 
valves, valve springs, and valve spring caps. 

37. Compress the valve spring by pushing 
down on the valve spring cap. Lock the valve 
spring cap in place on the valve stem. 

NOTE: Support valves from beneath the cyl- 

inder head to make installing the valve 

spring caps easter. 


38. Install the pushrod guide plate, rocker 
arm studs, rocker arms and balls, and rocker 
arm adjusting nuts. Lubricate with engine oil. 

39. Install a new cylinder head gasket. 

40. Install the cylinder head and tighten the 
hex flange screws in several increments in the 
sequence shown, to 22.6 N-m (200 inch lbs.). 

41. Set spark plug gap at 0.76 mm (0.030 in). 
Install spark plug in cylinder head and torque 
to 24.4-29.8 N-m (18-22 foot lbs.). 

42. Install the push rods. Check that the push 
rods are seated on the tappets and rocker arms. 

43. Adjust valve to tappet clearance as 
follows: 

a. Position the crankshaft so the piston is 
at the top of the compression stroke (the 
camshaft is not pushing the tappets and push 
rods). 

b. Insert a flat feeler gauge between the 
rocker arm and valve stem. The recommend- 
ed valve to rocker arm clearance for both in- 
take and exhaust is 0.038-0.051 mm (0.0015- 
0.0020 in). 

c. Adjust clearance by turning the adjust- 
ing nut clockwise to decrease valve to rocker 
arm clearance, counterclockwise to increase 
valve to rocker arm clearance. 

44. Install a new valve cover gasket. Install 
the breather assembly on the cylinder head. 

45. Install a valve cover. Torque the hex 
flange screws to 3.4 N-m (30 inch lbs.) using the 
sequence shown. 

46. Install kill-switch lever, bushing, and 
throttle lever on the crankcase using hex flange 
screw. 

47. Connect the kill-switch lead to the kill- 
switch. 

48. Install the return spring in the first hole 
of the throttle lever (the hole nearest the end of 
the throttle lever). 

49. Install the governor lever on the governor 
cross shaft. install the return spring in the 
third (middle) hole of the governor lever. 

NOTE: Leave all hardware slightly loose un- 

til all sheet metal parts are in position. 

50. Install the blower housing using Phillips 
head screws in the locations shown. 

51. Install the heat detector and gaskets on 
the intake studs. 

52. Install the bottom cylinder baffle using 
hex flange screws. 

53. Connect the kill-switch linkage in the first 
hole of the throttle lever. Install the top cylin- 
der barrel baffle using hex flange screws. 

54. Install the spark plug wire and grommet 
into the cylinder head baffle. Install the cylin- 
der head baffle onto the top and bottom cylin- 
der baffles. 

55. Tighten all hardware. 

56. Install new gasket and muffler on exhaust 
outlet flange. 
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57. install hex flange nuts onto exhaust studs 
and hex flange screws in muffler bracket. 
Torque hex flange nuts to 22.6 N-m (200 inch 
lbs.). 

58. Install new gasket and carburetor onto in- 
take manifold studs. 

59. Install the throttle linkage to the carbure- 
tor throttle lever using the linkage clip. 

CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline 1s ex- 
tremely flammable, and its vapors can ex- 
plode if ignited. Keep sparks, flames, and 
other sources of ignition away from the 
engine. 

60. Install the fuel tank and fuel line. 

61. Secure the fuel tank to the engine using 
hex flange screws. Torque the hex flange screws 
to 17 N-m (150 inch lbs.). 

62. Install the fuel line on the carburetor inlet 
fitting. Secure the fuel line with a hose clamp. 

63. Make sure the two O-rings on the oil fill 
tube and the O-ring in the oil fill cap are in 
place. 

64. Install oil fill tube into the hole in the 
crankcase. 

65. Secure the oil fill tube to the fuel tank 
with the hex flange screw and lock nut. 

66. Install the retractable starter and Phillips 
head screws to the blower housing. 

67. Install gasket, air cleaner, and hex flange 
nuts on intake studs. 

68. Install Phillips head screws to air cleaner. 

69. Instal the precleaner and air cleaner ele- 
ment retainer. Be sure the retainer is hooked 
on tabs. Tighten the four slot head screws 
evenly. 

70. Install the air cleaner cover as follows: 

a. Slide the air cleaner cover onto the air 
cleaner base. 

b. Be sure the tab at the bottom of the air 
cleaner cover snaps in place to lock the cover 
on the air cleaner base. 


PREPARE THE ENGINE FOR OPERATION 


The engine is now completely reassembled. 
Before starting or operating the engine, be sure 
to do the following: 

1. Make sure all hardware is tightened 
securely. 

2. Make sure the oil drain plug and oil sentry 
pressure switch are tightened securely. 

3. Fill the crankcase with the correct 
amount, weight, and type of oil. 

4. Adjust the governor. Refer to the Fuel 
System and Governor section. 

5. Adjust the carburetor idle fuel needle or 
idle sped adjusting screw as necessary. Refer to 
the Fuel System and Governor section. 

6. Make sure the maximum engine speed 
does not exceed 3600 rpm. Adjust the throttle 
and choke controls and the high speed stop as 


282 KOHLER COMMAND 5 HP 


necessary. Refer to the Fuel System and Gover- 
nor section. 


AUTOMATIC COMPRESSION 
RELEASE (ACR) 


This engine is equipped with an Automatic 
Compression Release (ACR) mechanism, ACR 
lowers compression at cranking speeds to make 
starting easier. 


Operation 


The ACR mechanism consists of a lever and 
control pin assembly attached to the gear on the 


camshaft. At cranking speeds (700 RPM or low- 
er), the control pin protrudes above the exhaust 
cam lobe. This pushes the exhaust valve off its 
seat during the first part of the compression 
stroke. The reduced compression results in an 
effective compression ratio of about 2:1 during 
cranking. 

After starting, engine speed increases to over 
700 RPM. Centrifugal force moves the lever, 
and the control pin drops into the recess in the 
exhaust valve and the engine operates at full 
power. 

When the engine is stopped, the spring re- 
turns the lever and control pin assembly to the 
compression release position ready for the next 
start. 


11 


Kohler Command 
11 and 12.5 Hp 


AIR CLEANER & AIR INTAKE 
SYSTEM 


Air Cleaner 


These engines are equipped with a replace- 
able, high-density paper air cleaner element. 
Some engines are also equipped with an oiled- 
foam precleaner which surrounds the paper 
element. 


SERVICE 


Check the air cleaner daily or before starting 
the engine. Check for and correct heavy buildup 
of dirt and debris, and loose components. 

NOTE: Operating the engine with loose or 

damaged air cleaner components could allow 

unfiltered air into the engine causing prema- 
ture wear and failure. 


Precleaner Service 


If so equipped, wash and reoil the precleaner 
every 25 hours of operation (more often under 
extremely dusty or dirty conditions). 

1. Remove the precleaner from the paper 
element. 

2. Wash the precleaner in warm water with 
detergent. Rinse the precleaner thoroughly un- 


Air cleaner housing components 


til all traces of detergent are eliminated. 
Squeeze out excess water (do not wring). Allow 
the precleaner to air-dry. 

3. Saturate the precleaner with new engine 
oil. Squeeze out all excess oil. 

4. Reinstall the precleaner over the paper 
element. 

9. Reinstall air cleaner cover, and air cleaner 
cover retaining knob. Make sure the knob is 
tightened securely. 


Servicing the Paper Element 


Every 100 hours of operation (more often un- 
der extremely dusty or dirty conditions), check 
the paper element. Replace the element as 
necessary. 

1. Remove the precleaner (if so equipped) 
from the paper element. 

2. Remove the wing nut, washer, element 
cover, and air cleaner element. 

3. Do not wash the paper element or use 
pressurized air, as this will damage the ele- 
ment. Replace a dirty, bent, or damaged ele- 
ment with a new element. Handle new ele- 
ments carefully; do not use if the sealing sur- 
faces are bent or damaged. 

4. Reinstall the paper element, element cov- 


Air Cleaner Base 


Element Cover 


e 


Paper Element 


Air cleaner elements 
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SPECIFICATIONS, TOLERANCES, AND SPECIAL TORQUE VALUES! 


DESCRIPTION Command 11, 12.5, 14 Hp 
General Specifications 


Power (@ 3600 rpm, corrected to SAE J1349) 


Command IE iosecosdexaaetzerkis eR max ARS 8.20 kW (11 hp) 

Command: 18:5... sus ya reed ER Oe w Q EY is Ga co e e w Bag 9.33 kW (12.5 hp) 

COImmana T vos de ose cons ode oe ori ar 10.50 kW (14 hp) 
Peak Torque 

COMIDA bh VE E EE 27.4 Nem (20.2 Ibf-ft) 

OIR O e Mus oce uu ERES SRM. yu al VAR A a SY 27.8 Nem (20.5 Ibf-ft) 

COMINO 16. ee ege ui. v. rr Fo anys ae ett Se ER 28.9 Nem (21.3 Ibfeft) 
A EE EE 87 mm (3.43 in) 
DOORS adicta oe e TEE EEN 67 mm (2.64 in) 
Displacement ........................................................ 398 cm? (24.3 in’) 
CETIDI'GSBIOD RAO. -ascris sacr m ARANA e E 9€ Y LEAN NARS Ee CR p KORR. pw ES 8.5:1 
RDDIOX ICIQ. veian ctr RR E HOR GAEL SEE PE ERS Ed OE Be RUE Po REGED 36.3 kg (80 Ib) 
Approx: 'QIL-CapaellVy 65 uoces se xo y. S a D ENEE XE e Ron EXE oko. aes 1.9 L (2.0 U.S. qt) 


Air Cleaner 
Base Nut Torqu@__...... gebr La oe RERO REG 4 ee Eer SUE RU a 9.9 Nem (88 Ibfein) 
Angle Of Operation — Maximum (At Full Oil Level) 


Intermittent — All Directions `, 397 
Continuous — All Directions ................. e. 259 


Balance Shaft 


End Play- (Free) get Ek ant Dea nhe pa AR 0.0575/0.3625 mm (0.0023/0.0143 in) 
Running Clearance .......... c esae ey y esu 0.025/0.063 mm (0.0009/0.0025 in) 
Bore D — NOW: .............................................. 20.000/20.025 mm (0.7874/0.7884 in) 
Bore LD: — Max. Wear Limit ........................................... 20.038 mm (0.7889 in) 
Balance Shaft Bearing Surface O.D. — New ....................... 19.962/19.975 mm (0.7859/0.7864 in) 
Balance Shaft Bearing Surface O.D. — Max. Wear Limit ..................... 19.959 mm (0.7858 in) 
Camshaft 

End Play (With:ShIm8), s. Lu aurei s yaya yeu s erede hoy AN eR RO E E 0.076/0.127 mm (0.003/0.005 in) 
Running Clearance EE 0.025/0.063 mm (0.0010/0.0025 in) 
Bore I.D. — NeW a ges 4s EE py ene Warn SR Rea CA pee d KEEN 20.000/20.025 mm (0.7874/0.7884 in) 
Bore I.D. — Max. Wear Limit ..............Y............................ 20.038 mm (0.7889 in) 
Camshaft Bearing Surface O.D. New, 19.962/19.975 mm (0.7859/0.7864 in) 


Camshaft Bearing Surface O.D. — Max. Wear Limit ......................... 19.959 mm (0.7858 in) 
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Carburetor 

Preliminary Low Idle Fuel Needle Setting 
Command WL E uM m... wara s 1-1/4 Turn 
Command 125 eegen ien peur. pe me, "S 3m. Gen. 1-1/4 Turn 
Coch), ` apoo mm ega eene A . — m A R P W ses s A 1-3/4 Turn 

FUE e re BEE —— — E — A, Em 5.1/6.2 Nem (45/55 Ibfein) 

Charging 

Stator Mounting Screw Torque ................. Xm > E A 4.0 Nem (35 Ibfein) 


Closure Plate 


Oil Filter Torque 2... 2.6. A pm OME. omm ll eee co"... we. 5.7/9 0 Nem (50/80 Ibfein) 
circa Ao (Me INE) MOIQUes ss. Hua gees A g DN 7.3/9.0 Nem (65/80 Ibfein) 
Closure PlateiFastener TOrgue; z quem . a. mmm. 8 m A Sd mO 24.4 Nem (216 Ibfein) 
Oil Sentry Pressure Switch Torque ........................ r... ....... o. 7.9 Nem (70 Ibfein) 
Oil Pump Cover Fastener Torque? e, 4.07 6:2 Nem (35*55 Ibfein) 
£xumillépmddplér astemersToergues & m. a... mmm. geg... Min, e. 8 1 11.3 Nem (100 Ibfein) 


Connecting Rod 


Connecting Rod Cap Fastener Torque ¿Dun eg. um... m. om f Ca, ra. 22.6 Nem (200 Ibfein) 
Connecting Rod To Crankpin Running Clearance — New.......... ... 0.030/0.055 mm (0.0012/0.0022 in) 
Connecting Rod To Crankpin Running Clearance 

Max. Wear Limit daer, m. map RE wm e y. Ge. «ee 1007 Mm. (O.0025 in) 
Connecting Rod To Crankpin Side Clearance ................ T ... 0.18/0.41 mm (0.007/0.016 in) 
Connecting Rod To Piston Pin Running Clearance ................ ... 0.015/0.028 mm (0.0006/0.001 1 in) 
Piston PimEndW D. = NBN... 08 ¿Mor SR, eS. 19 015/19.023 mm (0.7486/0.7489 in) 
Piston Pin End I D. = Max. Wear Limit .................... Manaa 19 036 mm (0.7495 in) 
Crankcase 
Governor Cross Shaft Bore |D. — New .................. e. e oce 6.025/6.050 mm (0.2372/0.2382 In) 
Governor Cross Shaft Bore | D. — Max. Wear Limit ................ mes m. 6.063 mm (0 2387 in) 
Crankshaft 
End Play (Free) ..... IDEE E o eee 0.097 9/0.4925 mm (0.0023/0.0194 in) 
Crankshaft Sleeve Bearing I.D. - (Installed) New ............ .. ss. 44 965/45.003 mm (1.7703/1.7718 in) 
Crankshaft Sleeve Bearing I.D. — Max. Wear Limit ........... 45.016 mm (1.7723 in) 
Crankshaft To Sleeve Bearing Running Clearance — New .... o . 0.03/0.09 mm (0.0012/0 0035 in) 
Crankshaft Bore (In Oil Pan) To Crankshaft Running 

Clearance — News... ouaaa Raa es S I DU ER MPENI 0.03/0.09 mm (0.0012/0 0035 in) 
Flywheel End Main Bearing 

QOD = NEN) ae mmm OS. . t |? .. ... 44913/44 935 mm (1.7682/1 7691 in) 


(O.D. — Max. Wear Um... aoe T 44.84 mm (1.765 in) 
(Maxs Tiet)... es. gn... Wai io Re P 22 ss... 0.022 mm (0.0009 in) 
(Max. Out Of Round) ....... or ridad ses ER ..... 0.025 mm (0.0010 in) 
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Closure Plate End Main Bearing Journal 


(O.D. — NeW) ............................................. 41.915/41.935 mm (1.6502/1.6510 in) 
(O.D; — Max. Wear bill) J. usuy ss EE Re CRSA OS Xe ERR Chace? 41.86 mm (1.648 in) 
(Max: Tapeh Lu... u rrr ERA EIE I A Wa gc Ee dE ë s eye PEU ce XAR 0.020 mm (0.0008 in) 
(Max. Out Of Round) e EC ECH EEN 0.025 mm (0.0010 in) 


Connecting Rod Journal 


(OD =" NOW) ee H 38.958/38.970 mm (1.5338/1.5343 in) 

(O.D. — Max. Wear Limit) ........................................... 38.94 mm (1.5328 in) 

(Max: EEN ¿vs va dox xA vea CELA A NA e AAA CX OES e 0.012 mm (0.0005 in) 

(Max Oub OT HOUNG) cce duas paw bw rra OA 181972 da aa 0.025 mm (0.0010 in) 
Crankshaft T.I.R. 

(P'O: End; Crank IN EMQG). sa ees e Eben gie e 60 8G Sus REEF fa aka W d 0.15 mm (0.0059 in) 

(Entire Crank, In V-BIOCKS) ........................................... 0.10 mm (0.0039 in) 


Cylinder Bore 


Cylinder Bore ED. — NeW iius suas ee NEE AR 87.000/87.025 mm (3.4252/3.4262 in) 
Cylinder Bore I.D. — Max. Wear Limit ................................... 87.063 mm (3.4277 in) 
Cylinder Bore I.D. — Max. Out Of Round ................................. 0.12 mm (0.0047 in) 
Cylinder Bore I.D. — Max. Taper ........................................ 0.05 mm (0.0020 in) 


Cylinder Head 


Cylinder Head Fastener Torque ................................ eh 40.7 Nem (30 Ibfeft) 
Max. Out Of PIAIDOBB uu ic zou reg SHE X RE OG Sw So SE SAREE ERA tr 0.076 mm (0.003 in) 
Rocker Pedestal Fastener Torque _....................................... 9.9 Nem (88 Ibfein) 


Electric Starter 


Drive Pinion Fastener Torque Ba e vied aee X Vx SEED MTS eee CN 15.3 Nem (135 Ibfein) 
Drive Pinion To Flywheel Ring Gear Backlash ........................ 0.025/1.56 mm (0.001/0.061 in) 
Fan/Flywheel 

Fan Fastener TOO Sc: crap ast, Reg rane ack E REN, EE 9.9 Nem (88 Ibfein) 
Flywheel Retaining Screw Torque ....................................... 66.4 Nem (49 Ibfeft) 

Fuel Pump 

Fuel Pump/Cover Fastener Screw Torque? _............................. 7.3*9.0 Nem (65*80 Ibfein) 
Fuel Tank 

Fuel Tank Fastener Torqu@_................ v. areas OER rii OA a 7.3 Nem (65 Ibfein) 
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Governor 

Governor Cross Shaft To Crankcase Running Clearance ............... 0.025/0.075 mm (0.0010/0.0030 in) 
Governor Cross Shaft O.D. — NOW ................................ 5.975/6.000 mm (0.2352/0.2362 in) 
Governor Cross Shaft OD — Max. Wear Limit ............................ 5.962 mm (0.2347 in) 
Governor Gear Shaft To Governor Gear Running Clearance ............ 0.015/0.140 mm (0.0006/0.0055 in) 
Governor Gear Shaft O.D. New. 5.990/6.000 mm (0.2358/0.2362 in) 
Governor Gear Shaft O.D. — Max. Wear Limit ............................. 5.977 mm (0.2353 in) 
Ignition 

Spark Plug Type (Champion Or Equiv.) ........................................ RC12YC 

Spak PII Gap EE 1.02 mm (0.040 in) 

Spark PNG TOTO iouis hdi or ROUES eR e D eris e RI ie ME Y Ree E es 38.0/43.4 Nem (28/32 Ibf-ft) 
Ignition Module Air Gap .......................................... 0.203/0.305 mm (0.008/0.012 in) 
Ignition Module Fastener Torque? ..................................... 4.0*6.2 Nem (35*55 Ibf-in) 
Muffler 

Muffler Retaining NUulS Reen os te KEE oe aa s Ra IR ew gem REA 24.4 Nem (216 Ibfein) 


Piston, Piston Rings, And Piston Pin 


Piston To Piston Pin (Selective Fit) `... 0.006/0.017 mm (0.0002/0.0007 in) 
Piston Pin Bore I.D. — NEW E cada kek own dns BESO UE d EEN ES tesi 19.006/19.012 mm (0.7483/0.7485 in) 
Piston Pin Bore I.D. — Max. Wear Limit .................................. 19.025 mm (0.7490 in) 
Piston Pin.O.D. = NOW nessi rte AE be hae Reed enini ERE e ée 18.995/19.000 mm (0.7478/0.7480 in) 
Piston Pin O.D. — Max. Wear Limit ..................................... 18.994 mm (0.74779 in) 
Top Compression Ring To Groove Side Clearance ................... 0.040/0.105 mm (0.0016/0.0041 in) 
Middle Compression Ring To Groove Side Clearance ................. 0.040/0.072 mm (0.0016/0.0028 in) 
Oil Control Ring To Groove Side Clearance ......................... 0.551/0.675 mm (0.0217/0.0266 in) 
Top And Center Compression Ring End Gap — New Bore ................ 0.3/0.5 mm (0.012/0.020 in) 
Top And Center Compression Ring End Gap — Used 

20-21 ED Amm 0.77 mm (0.030 in) 


Piston Thrust Face (@D,) To Cylinder Bore Running 
Clearance — NeW9 cobos EE ET 0.041/0.044 mm (0.0016/0.0017 in) 
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Retractable Starter 
Ceres Cr. . am cim coo mmm rra deme eric 7.4/8.5 Nem (65/75 Ibf-in) 
Throttle/Choke Controls 


Governor Control Lever Fastener Torque ................................... 9.9 Nem (88 Ibf-in) 
Speed Control Bracket Assembly Fastener Torque? ...................... 7.3*10.7 Nem (65*95 Ibf-in) 


Valve Cover/Rocker Arms 


Vaälve:Cover Fastener TORQUE aa: e Bi AR e Bs ced Blais yee Be dsc ewes 7.3* 10.7 Nem (65*95 Ibf-in) 
ROCCA. ez NEY a oo oa kg kb ogg sd ns a dragii 15.837/16.127 mm (0.63/0.64 in) 
Rocker Arm I.D. — Max. BARBA... occ 16.13 mm (0.640 in) 
aa odo =: ÑW: A Mcgee Rh esa eda cage esses rugas 15.90/15.85 mm (0.63 in) 
Rocker Shaft'O.D: — Max: Wear IE ........... uet Ms weng es Mes 15.727 mm (0.619 in) 


Valves And Valve Lifters 


Hydraulic Valve Lifter To Crankcase Running Clearance .............. 0.0124/0.0501 mm (0.0005/0.0020 in) 
Intake Valve Stem To Valve Guide Running Clearance .................. 0.038/0.076 mm (0.0015/0.0030 in) 
Exhaust Valve Stem To Valve Guide Running Clearance ............... 0.050/0.088 mm (0.0020/0.0035 in) 
Intake Valve Guide B. — New . me ER hes 7.038/7.058 mm (0.2771/0.2779 in) 
Intake Valve Guide I.D. — Max. Wear Limit ................................ 7.134 mm (0.2809 in) 
Exhaust Valve Guide ID. — NOW .................................. 7.038/7.058 mm (0.2771/0.2779 in) 
Exhaust Valve Guide I.D. — Max. Wear Limit .............................. 7.159 mm (0.2819 in) 

Valve), Guide Reamersize — SUM EEN REENEN HENSEN ar RR ne 7.048 mm (0.2775 in) 
Valve.Guide ReamerSize — 0.25 rmmusO:S. cllllscuaseseR e mr m rmm 7.298 mm (0.2873 in) 

Mic cmo" m... Me ee es TM 8.96 mm (0.353 in) 
EmausiNalre Mp M" "E 9.14 mm (0.360 in) 
Nominal MalvesSedt AMOI ...................... REI gece NEEN E RR Rn 45° 

NOTES: 


! Values are in Metric units. Values in parenthesis are English equivalents. Lubricate threads with engine oil prior 
to assembly. 


2 For self-tapping (thread forming) fasteners: the higher torque value is for initial installation into a new cored 
hole*the lower torque value is for subsequent installation and installation into tapped holes and weld nuts. 


? Measure 6 mm (0.236 in) above the bottom of the piston skirt at right angles to the piston pin. 
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English Fastener Torque Recommendations For Standard Applications 


Tightening Torque: Nem (Ibf-in) + or - 20% 


Bolts, Screws, Nuts And Fasteners 
Assembled Into Cast Iron Or Steel 


Grade 2 Or 5 
Fasteners Into 


Size 
8-32 
10-24 
10-32 
1/4-20 
1/4-28 
5/16-18 
5/16-24 
3/8-16 
3/8-24 


Size 
5/16-24 
3/8-16 
3/8-24 
7/16-14 
7/16-20 
1/2-13 
1/2-20 
9/16-12 
9/16-18 
5/8-11 
5/8-18 
3/4-10 
3/4-16 


Grade 2 


3 (20) 

6 (32) 
3.6 (32) 
7.9 (70) 
9.6 (85) 
17.0 (150 
18.7 (165 
29.4 (260 
33.9 (300 


eee 
149.2 
189.8 


) 
) 
) 
) 


s 


Grade 5 


Grade 8 


18.7 (165) 


22.6 (200) 


39.6 (350) 


40.7 (30 


81.4 (60 
108.5 (80 
142.4 (105) 
155.9 (115) 
223.7 (165) 
237.3 (175) 
311.9 (230) 
352.6 (260) 

(330) 

(350) 

(470) 


) 
) 
) 
) 


447.5 (330 
474.6 (350 
637.3 (470 


Aluminum 


OG 


2.3 (20) 
3.6 (32) 


7.9 (70) 


17.0 (150) 
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Metric Fastener Torque Recommendations For Standard Applications 


Tightening Torque: N-m (Ibf-in) + or - 10% 
Property Class Noncritical 


— [M [Z Fasteners 
(8.8) Into Aluminum 
ue” ou? e / 


Tightening Torque: N-m (Ibf-ft) + or - 10% 


Property Class Noncritical 
PR Fasteners 
(22) e» (22) es (12.8) Into Aluminum 
Vize"? Vize"? ec y 
M10 21.7 (16) 27 1X 47.5 (35) 66.4 (49 81.4 (60) 33.9 (25) 
M12 36.6 (27) 47.5 A 82.7 (61) 116.6 (8 E 139.7 (103) 61.0 (45) 
M14 58.3 (43) 76.4 (55) 131.5 (97) 184.4 (136) 219.7 (162) 94.9 (70) 
Oil Drain Plugs Tightening Torque: Nem (English Equiv.) Torque 


Into Aluminum Conversions 


1/8” NPT x — 


4.5 (40 Ibf-in) 

1/4" 17.0 (150 Ibf-in) 11.3 (100 Ibf-in) 

3/8” 20.3 (180 Ibf-in) 13.6 (120 Ibf+in) 
( 


1/2" 
3/4" 
X-708-1 


27.1 (20 Ibf-ft) 
33.9 (25 Ibf-ft) 
27 .1/33.9 (20/25 Ibf-ft) 


17.6 (13 Ibf-ft) 
21.7 (16 Ibf-ft) 
27.1/33.9 (20/25 Ibf-ft) 


A. MODEL NO. C H 125 ST 


mm 


Command Engine Version Code 
Horizontal Crankshaft S = Electric Start 
Horsepower T= Retractable Start 


125 = 12.5 hp ST = Electric/Retractable Start 


KOHLER NINE 


B. SPEC. NO. 1203 MODEL NO. CH125ST 
SPEC. NO. 1203 
Engine Model Code xL Variation Of SERIAL NO. 2005810334 
Code Model Basic Engine REFER TO OWNERS MANUAL 
12 CH12 5 FOR OPERATION /MAINTENANCE 
ii INSTRUCTIONS AND SAFETY 
PRECAUTIONS. 
< KOHLER COMPANY 
Year Manufactured _— T L Factory Code 
20 1990 23 1993 
21 1991 24 1994 


22 1992 25 1995 
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er, washer, wing nut, precleaner, air cleaner 
cover, and air cleaner cover retaining knob. 
Make sure the knob is tightened securely. 


Inspect Air Cleaner Components 


Whenever the air cleaner cover is removed, or 
the paper element or precleaner are serviced, 
check the following areas/components: 

e Covered Air Cleaner Element — Inspect 
the rubber grommet in the hole of the air clean- 
er element cover. Replace the grommet if it is 
worn or damaged. 

e Air Cleaner Base — Make sure the base is 
secured and not cracked or damaged. Since the 
air cleaner base and carburetor are secured to 
the intake port with common hardware, 1t is ex- 
tremely important that the nuts securing these 
components are tight at all times. 

e Breather Tube — Make sure the tube is in- 
stalled to both the air cleaner base and valve 
cover. 

NOTE: Damaged, worn, or loose air cleaner 

components can allow unfiltered air into the 

engine causing premature wear and failure. 

Tighten or replace all loose or damaged 

components. 


DISASSEMBLY 


1. Remove the air cleaner cover retaining 
knob and air cleaner cover. 

2. If so equipped, remove the precleaner 
from paper element. 

3. Remove the wing nut, washer, element 
cover, and air cleaner element. 

4. Disconnect the breather hose from the 
valve cover. 

9. Remove the air cleaner base mounting 
nuts, air cleaner base, and gasket. 

6. If necessary, remove the self-tapping 
screws and elbow from air cleaner base. 


ASSEMBLY 


1. Install the elbow and self-tapping screws 
to air cleaner base. 

2. Install the gasket, air cleaner base, and 
base mounting nuts. Torque the nuts to 9.9 N- 
m (88 inch lbs.). 

3. Connect the breather hose to the air clean- 
er base (and valve cover). Secure with hose 
clamps. 

4. [f necessary, install the grommet into the 
cover of air cleaner element. Install the air 
cleaner element, element cover, washer, and 
wing nut. 

5. If equipped, install the precleaner (washed 
and oiled) over the paper element. 

6. Install the air cleaner cover and air clean- 
er cover retaining knob. Tighten the knob 
securely. 
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AIR INTAKE/COOLING SYSTEM 


CLEANING 


To ensure proper cooling, make sure the 
grass screen, cooling fins, and other external 
surfaces of the engine are kept clean at all 
times. 

Every 100 hours of operation (more often un- 
der extremely dusty, dirty conditions), remove 
the blower housing and other cooling shrouds. 
Clean the cooling fins and external surfaces as 
necessary. Make sure the cooling shrouds are 
reinstalled. 

NOTE: Operating the engine with a blocked 

grass screen, dirty or plugged cooling fins, 

and/or cooling shrouds removed, will cause 
engine damage due to overheating. 


FUEL SYSTEM AND GOVERNOR 


CAUTION: Gasoline is extremely flammable 
and its vapors can explode if ignited. Before 
servicing the fuel system, make sure there are 
no sparks, open flames, or other sources of ig- 
nition nearby as these can ignite gasoline va- 
pors. Disconnect and ground the spark plug 
lead to prevent the possibility of sparks from 
the ignition system. 


FUEL RECOMMENDATIONS 


General Recommendations 


e Purchase gasoline in small quantities and 
store in clean, approved containers. A container 
with a capacity of 2 gallons or less with a pour- 
ing spout is recommended. Such a container is 
easier to handle and helps to eliminate spoilage 
during refueling. 

e Do not use gasoline left over from the pre- 


Outlet Camshaft 


Check 
Valve 


Fuel Pump 
Lever 


Diaphragm Check Valve 


Cutaway—typical fuel pump 
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vious season, to minimize gum deposits in your 
fuel system and to ensure easy starting. 

e Do not add oil to the gasoline. 

e Do not overfill the fuel tank. Leave room 
for the fuel to expand. 


Fuel Type 


For best results, use only clean, fresh, un- 
leaded gasoline with a pump sticker octane rat- 
ing of 87 or higher. I countries using the Re- 
search method, it should be 90 octane 
minimum. 

Unleaded gasoline is recommended, as it 
leaves less combustion chamber deposits. Lead- 
ed gasoline may be used is areas where unlead- 
ed is not available and exhaust emissions are 
not regulated. Be aware however, that the cyl- 
inder head will require more frequent service. 


Throttle Lever 
Dust Seal 
Throttle Plate SOE! T 
Throttle Plate 


Low Idle Speed Adjusting 
Screw And Spring 


A 


A 


Low Idle Fuel Adjusting 


Needle And Spring Seat 


Fuel Inlet 


Needle 


Fuel Inlet 
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Gasoline/Alcohol blends 


Gasohol (up to 10% ethyl alcohol, 90% un- 
leaded gasoline by volume) is approved as a fuel 
for Kohler engines. Other gasoline/alcohol 
blends are not approved. 


Gasoline/Ether blends 


Methyl Tertiary Butyl Ether (MTBE) and 
unleaded gasoline blends (up to a maximum of 
15% MTBE by volume) are approved as a fuel 
for Kohler engines. Other gasoline/ether blends 
are not approved. 


Fuel System Operation 


The typical fuel system and related compo- 
nents include the fuel tank, in-line fuel filter, 
fuel pump, carburetor, and interconnecting 
fuel lines. 


Throttle Lever 
And Shaft 


Choke Lever 
And Shaft 


EL | —— Choke Return 


Spring 


Choke Plate 


e 


a Float 
ep. Float Shaft 


Bowl 
Ce Sie 


Fuel Bowl 


t Bowl Retaining 
= Screw Gasket 

P Adjusti 

Ou ower Adjusting Needle 


Assembly 


ES 


Carburetor—exploded view 
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Tool #KO1018 


Pry Out Plug 


Do Not Allow 
Tip To Strike 
Carburetor Body 


Pierce Plug 


With Tip 
Welch Plug 


Removing welch plug 


The fuel from the tank is moved through the 
in-line filter and fuel lines by the pump. On en- 
gines not equipped with a fuel pump, the fuel 
tank outlet is located above the carburetor in- 
let; gravity moves the fuel. 

Fuel then enters the carburetor float bowl 
and is moved into the carburetor body. There, 
the fuel is then burned in the engine combus- 
tion chamber. 


Fuel Filter 


Some engines are equipped with an in-line 
fuel filter. Visually inspect the filter periodical- 
ly, and replace when dirty with a genuine Koh- 
ler filter. 


Fuel Pump 


Some engines are equipped with an optical 
mechanically operated fuel pump. On applica- 
tions using a gravity feed fuel system, the fuel 
pump mounting pad is covered with a metal 
plate. 

The fuel pump body is constructed of nylon. 
The nylon body insulates the fuel from the en- 
gine crankcase. This prevents the fuel from va- 
porizing inside the pump. 

The mechanical pump is operated by a lever 
which rides on the engine camshaft. This lever 
transmits a pumping action to the diaphragm 
inside the pump body. On the downward stroke 
of the diaphragm, fuel is drawn in through the 
inlet check valve. On the upward stroke of the 
diaphragm, fuel is forced out through the outlet 
check valve. 


REMOVAL 


1. Disconnect the fuel lines from the inlet 
and outlet fittings of pump. 

2. Remove the hex, flange screws, fuel pump, 
and gasket. 

3. If necessary, remove the fittings from the 
pump body. 


REPAIR 


Nylon-bodied fuel pumps are not serviceable 
and must be replaced when faulty. Replace- 
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ment pumps are available in kits that include 
the pump and mounting gasket. 


INSTALLATION 


1. Fittings - Apply a small amount of 
Permatex Aviation Perm-A-Gasket® (or equiva- 
lent) gasoline resistant thread sealant to the 
threads of fittings. Turn the fittings into the 
pump 6 full turns; continue turning the fittings 
in the same direction until the desired position 
is reached. 

2. Install new gasket, fuel pump, and hex, 
flange screws. 

NOTE: Make sure the fuel pump lever is po- 

sitioned to the RIGHT of the camshaft (when 

looking at fuel pump mounting pad). Dam- 
age to the fuel pump, and subsequent severe 
damage could result if the lever is positioned 
to the left of the camshaft. 

Torque the hex, flange screws as follows: 

e First Time Installation On A New Short 
Block — 9.0 N-m (80 inch lbs.) 

e All Reinstallations — 7.3 N-m (65 inch 
lbs.) 

3. Connect the fuel lines to the inlet and out- 
let fittings. 


Carburetor 


These engines are equipped with an adjust- 
able main jet carburetor. This subsection cov- 
ers the troubleshooting, idle adjustment, and 
service procedures for the carburetor. 

CAUTION: Gasoline may be present in the 

carburetor and fuel system. Gasoline is ex- 

tremely flammable and its vapors can explode 
if ignited. Keep sparks, open flames, and oth- 
er sources of ignition away from the engine. 

Disconnect and ground the spark plug lead to 

prevent the possibility of sparks from the igni- 

tion system. 


TROUBLESHOOTING 


If engine troubles are experienced that ap- 
pear to be fuel related, check the following area 
before adjusting or disassembling the 
carburetor. 

e Make sure the fuel tank is filled with clean, 
fresh gasoline. 

e Make sure the fuel tank cap vent is not 
blocked and that it is operating properly. 

e Make sure fuel is reaching the carburetor. 
This includes checking the fuel shut-off valve, 
fuel tank filter screen, in-line fuel filter, fuel 
lines, and fuel pump for restrictions or faulty 
components as necessary. 

e Make sure the air cleaner base and carbu- 
retor 1s securely fastened to the engine using 
gaskets in good condition. 

e Make sure the air cleaner element is clean 
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and all air cleaner components are fastened 
securely, 

e Make sure the ignition system, governor 
system, exhaust system, and throttle and choke 
controls are operating properly. 

e If the engine is hard-starting or runs 
roughly or stalls at low idle speed, it may be nec- 
essary to adjust or service the carburetor. 


ADJUSTMENT 


NOTE: Carburetor adjustments should only 

be made after the engine has warmed up. 

The carburetor is designed to deliver the cor- 
rect fuel-to-air mixture to the engine under all 
operating conditions. The main fuel jet (power 
screw) is calibrated at the factory and is adjust- 
able. The idle fuel adjusting needle is also set at 
the factory and is adjustable. The idle fuel ad- 
justing needle is also set at the factory and nor- 
mally does not need adjustment. 

If the engine is hard-starting or runs roughly 
or stalls at low idle speed, it may be necessary to 
adjust or service the carburetor. 

1. With the engine stopped turn the low idle 
and high idle fuel adjusting needles in (clock- 
wise) until they bottom lightly. 

NOTE: The tip of the idle fuel and high idle 

fuel adjusting needles are tapered to critical 

dimensions. Damage to the needles and the 
seats in carburetor body will result if the nee- 
dles are forced. 

2. Preliminary settings: Turn the adjusting 
needles out (counterclockwise) from lightly bot- 
tomed to the positions in the chart. 

3. Start the engine and run at half-throttle 
for 5 to 10 minutes to warm up. The engine 
must be warm before making final settings. 
Check that the throttle and choke plates can 
fully open. 

4, High idle fuel needle setting: Place the 
throttle into the “fast” position. If possible 
place the engine under load. Turn the high idle 
adjusting needle in (slowly) until engine speed 
decreases and then back out approximately 1⁄4 
turn for best high-speed performance. 

5. Low idle speed setting: Place the throttle 
control into the ““idle” or “slow” position. Set 
the low idle sped to 1500 rpm and + 75 rpm by 
turning the low idle speed adjusting screw in or 
out. Check the speed using a tachometer. 

NOTE: The actual low idle speed depends on 

the application - refer to equipment manufac- 

turer’s recommendations. The recommended 
low idle speed for basic engines is 1500 rpm. 

To ensure best results when setting the low 

idle speed should not exceed 1500 rpm = 75 

rpm. 

6. Low idle fuel needle setting: Place the 
throttle into the "idle" or “slow” position. 
Turn the low idle fuel adjusting needle in (slow- 
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Choke Plate 


Carburetor 
Body à.» 


Marking choke plate and carburetor body 


ly) until the engine speed decreases and then 
back out approximately V$-V4 turn to obtain 
best low speed performance. 

7. Recheck the idle speed using a tachome- 
ter. Readjust the speed as necessary. 


DISASSEMBLY 


1. Remove the power screw, needle and 
spring, main jet, power screw gasket and fuel 
bowl. 

2. Remove the bowl gasket, float shaft, shaft, 
float, and fuel inlet needle. 

3. Remove the low idle fuel adjusting needle 
and spring. Remove the low idle speed adjusting 
screw and spring. 

NOTE: Further disassembly to remove the 

welch plug, fuel inlet seat, throttle plate and 

shaft is recommended only if these parts are 
to be cleaned or replaced. 


Welch Plug Removal 


In order to clean the “off-idle” ports and 
bowl vent thoroughly, remove the welch plug 
covering these areas. Use tool no. KO-1018 and 
the following procedure to remove the welch 
plug. 

1. Pierce the welch plug with the tip of the 
tool, 

NOTE: To prevent damage to the carburetor, 

do not allow the tool to strike the carburetor 

body. 

2. Pry out the welch plug with the tip of the 
tool. 


Choke Plate 


Removing choke plate 
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Fuel Inlet Seat Removal 


To remove the fuel inlet seat, pull it out of the 
carburetor body using a screw, drill bit, or simi- 
lar tool. 

NOTE: Always install a new fuel inlet seat. 

Do not reinstall a seat that has been removed. 


Choke Shaft Removal 


1. Because the edges of the choke plate are 
beveled, mark the choke plate and carburetor 
body to ensure correct reassembly. Also take 
note of the choke plate position in bore, and the 
position of the choke lever and return spring. 

2. Grasp the choke plate with pliers. Pull it 
out the slot in the choke shaft. e 

3. Remove the choke shaft and choke return 
spring. 


Throttle Shaft Removal 


1. Because the edges of the throttle plate are 
beveled, mark the throttle plate and carburetor 
body to ensure correct reassembly. Also take 
note of the throttle plate position in bore, and 
the position of the throttle lever. 

2. Carefully and slowly remove the screws 
securing the throttle plate to the throttle shaft. 
Remove the throttle plate. 

3. File off any burrs which may have been 
left on the throttle shaft when the screws were 
removed. Do this before removing the throttle 
shaft from the carburetor body. 

4. Remove the throttle lever/shaft assembly 
with foam dust seal. 


CleanIng 


CAUTION: Carburetor cleaners and 
solvents are extremely flammable. Keep 
sparks, flames, and other sources of ignition 
away from the area. Follow the cleaner 
manufacturer’s warnings and instructions 
on its proper and safe use. Never use gasoline 
as a cleaning agent. 

All parts should be cleaned thoroughly using 
a carburetor cleaner (such as acetone). Make 
sure all gum deposits are removed from the 
following areas: 

e Carburetor body and bore — especially the 
areas where the throttle plate, choke plate and 
shafts are seated. 

e Idle fuel and “off-idle” ports in carburetor 
bore, power screw, bow] vent, and fuel inlet nee- 
dle and seat. 

NOTE: These areas can be cleaned with a 

fine piece of wire in addition to cleaners. Be 

careful not to enlarge the ports, or break the 
wire inside the ports. Blow out all passages 
with compressed air. 

e Float and float hinge. 

@ Fuel bowl. 
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e Throttle plate, choke plate, throttle shaft, 
and choke shaft. 

NOTE: Do not submerge the carburetor in 

cleaner or solvent when fiber, rubber, or foam 

seals or gaskets are installed. The cleaner 

may damage these components. 


Inspection 


e Carefully inspect all components and re- 
place those that are worn or damaged. 

€ Inspect the carburetor body for cracks, 
holes, and other wear or damage. 

e Inspect the float for cracks, holes, and oth- 
er wear or damage. 

e Inspect the fuel inlet needle and seat for 
wear or damage. 

e Inspect the tip of the low idle fuel adjusting 
needle and power screw needle for wear or 
grooves. 

e Inspect the throttle and choke shaft and 
plate assemblies for wear or excessive play. 


Repair 


Always use new gaskets when servicing or re- 
installing carburetors. Repair kits are available 
which include new gaskets and other compo- 
nents. These kits are described below. 

Components such as the throttle and choke 
shaft assemblies, throttle plate, choke plate, 
low idle fuel needle, power screw, and others, 
are available separately. 

Always refer to the Parts Manual for the en- 
gine being serviced to ensure the correct repair 
kits and replacement parts are ordered. 


REASSEMBLY 
Throttle Shaft Installation 


1. Install the foam dust seal on the throttle 
shaft. 

2. Insert the throttle/shaft assembly into the 
carburetor body. Position the cutout portion of 
the shaft so it faces the carburetor mounting 
flange. 

3. Install the throttle plate to the throttle 
shaft. Make sure the plate is positioned proper- 
ly in the bore as noted and marked during disas- 
sembly. Apply Loctite® no. 609 to the threads of 
the throttle plate retaining screws. Install the 
screws so they are slightly loose. 

4. Apply finger pressure to the throttle 
lever/shaft to keep it firmly seated against the 
pivot in the carburetor body. Rotate the throt- 
tle shaft until the throttle shaft until the throt- 
tle plate closes the bore around its perimeter; 
then tighten the screws. 

5. Operate the throttle lever. Check for bind- 
ing between the throttle plate and carburetor 
bore. Loosen the screws and adjust the throttle 
plate as necessary. Torque the screws to 0.9/1.4 
N-m (8/12 inch lbs.). 
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Apply Pressure When 
Tightening Screws 


>$ N. 


Installing the throttle lever/shaft 


Choke Shaft Installation 


1. Install the choke return spring to the 
choke shaft. 

2. Insert the choke lever with return spring 
Into the carburetor body. 

3. Rotate the choke lever approximately 1/2 
turn counterclockwise. Make sure the choke re- 
turn spring hooks on the carburetor body. 

4. Position the choke plate as noted and 
marked during disassembly. Insert the choke 
plate into the slot in the choke shaft. Make sure 
the choke shaft is locked between the tabs on 
the choke plate. 


Fuel Inlet Seat Installatlon 


Press the fuel inlet seat into the bore in car- 
buretor body until it bottoms. 


Welch Plug Installatlon 


Use tool no. KO-1017 and install new plugs 
as follows: 

1. Position the carburetor body with the 
welch plug cavity to the top. 

2. Place a new welch plug into the cavity 
with the raised surface up. 

3. Use the end of the tool that is about the 
same size as the plug and flatten the plug. Do 
not force the plug below the surface of the 
cavity. 


Tool 4KO1017 


Carburetor Body 


New Welch Plug 


Installing welch plug 
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Needle 


Installing float and fuel inlet needle 


4. After the plug is installed, seal it with seal- 
ant. Allow the sealant to dry. 

NOTE: If a commercial sealant is not avail- 

able, fingernail polish can be used. 


Carburetor Reassembly 


1. Install the low idle speed adjusting screw 
and spring. 

2. Install the low idle fuel adjusting needle 
and spring. Turn the adjusting needle in (clock- 
wise) until it bottoms lightly. 

NOTE: The tip of the idle fuel adjusting nee- 

dle is tapered to critical dimensions. Damage 

to the needle and the seat in carburetor body 
will result if the needle is forced. 

3. Turn thelow idle fuel adjusting out (coun- 
terclockwise) as specified in the "Adjustment" 
portion of this section. 

4. Insert the fuel inlet needle into the float. 
Lower the float/needle into the carburetor 
body. 

5. Install the float shaft. 

6. Install the bowl gasket, fuel bowl, bowl re- 
tainer gasket, and power screw. 

7. Torque the power screw to: 5.1/6.2 N-m 
(45/55 inch Ibs.). 


High Altitude Operation 


When operating the engine at altitudes of 
1830 m (6000 ft.) and above, the main fuel mix- 
ture tends to get overrich. An overrich mixture 
can cause conditions such as black, sooty ex- 
haust smoke, misfiring, loss of speed and pow- 
er, poor fuel economy, and poor or slow gover- 
nor response. 

To compensate for the effects of high alti- 
tude, a special high altitude main fuel jet can be 
installed. High altitude jets are sold in kits 
which include the jet and necessary gaskets. Re- 
fer to the Parts Manual for the engine being 
serviced for the correct kit number. 


Governor 


these engines are equipped with a centrifugal 
flyweight mechanical governor. It is designed to 
hold the engine speed constant under changing 
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Initial governor adjustment 


load conditions. The governor gear/flyweight 
mechanism is mounted inside the crankease 
and 1s driven off the gear on the camshaft. 

Centrifugal force acting on the rotating gov- 
ernor gear assembly causes the flyweights to 
move outward as speed increases and inward as 
speed decreases. As the flyweights move out- 
ward, they cause the regulating pin to move 
outward. 

The regulating pin contacts the tab on the 
cross shaft, causing the shaft to rotate when 
the engine speed changes. One end of the cross 
shaft protrudes through the side of the crank- 
case. Through external linkage attached to the 
cross shaft, the rotating action is transmitted to 
the throttle lever of the carburetor. 

When the engine is at rest, and the throttle is 
in the "fast" position, the tension of the gover- 
nor spring holds the throttle plate open. When 
the engine is operating (the governor gear as- 
sembly is rotating), the force applied by the reg- 
ulating pin against the cross shaft tends to close 
the throttle plate. The governor spring tension 
and the force applied by the regulating pin are 
in "equilibrium" during operation, holding the 
engine speed constant. 

When load is applied and the engine speed 
(and governor gear speed) decreases, the gover- 
nor spring tension moves the governor arm to 
open the throttle plate wider. This allows more 
fuel into the engine; increasing engine speed. 
(This action takes place very rapidly, so a reduc- 
tion in speed is hardly noticed.) As the speed 
reaches the governed setting, the governor 
spring tension and the force applied by the reg- 
ulating pin will again be in equilibrium. This 
maintains the engine speed at a relatively con- 
stant level. 

The governed speed setting is determined by 
the position of the throttle control. It can be 
variable or constant, depending on the 
application. 


INITIAL ADJUSTMENT 


Make this initial adjustment whenever the 
governor arm is loosened or removed from the 


cross shaft. To ensure proper setting, make 
sure the throttle linkage 1s connected to the 
governor arm and the throttle lever on the 
carburetor. 

1. Pull the governor lever away from the car- 
buretor (wide open throttle). 

2. Insert a nail in the cross shaft hole or 
grasp the cross shaft with pliers and turn the 
shaft counterclockwise as far as it will go. 

3. Tighten the hex nut securely. 


SENSITIVITY ADJUSTMENT 


Governor sensitivity is adjusted by 
repositioning the governor spring in the holes 
in the governor lever. If speed surging occurs 
with a change in load, the governor is set too 
sensitive. If a big drop in speed occurs when 
normal load is applied, the governor should be 
set for greater sensitivity. 


REMOTE THROTTLE AND CHOKE 
ADJUSTMENT 


1. Adjust the throttle lever. see this section. 

2. Install remote throttle cable in hole in the 
throttle lever. 

3. Install remote choke cable in hole in the 
choke lever. 

4. Secure remote cables loosely with the ca- 
ble clamps. 

5. Position the throttle cable so that the 
throttle lever is against stop. 

6. Tighten the throttle cable clamp. 

7. Position the choke cable so that the carbu- 
retor choke plate 1s fully closed. 

8. Tighten the choke cable clamp. 

9. Check carburetor idle speed. See Adjust 
Carburetor in this section. 


LUBRICATION SYSTEM 


Using the proper type and weight of oil in the 
crankcase 1s extremely important. So, is check- 
ing oil daily and changing oil regularly. Failure 
to use the correct oil, or using dirty oil, causes 
premature engine wear and failure. 


Oil Type 

Use a high-quality oil of API (American Pe- 
troleum Institute) service class SF or SG. Select 
the viscosity based on the air temperature at 
the time of operation as shown in the following 
table. 


CHECK OIL LEVEL 


The importance of checking and maintaining 
the proper oil level in the crankcase cannot be 
overemphasized. Check oil BEFORE EACH 
USE as follows: 

1. Make sure the engine is stopped, level, and 
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is cool so the oil has had time to drain into the 
sump 

NOTE: Using other than service class SF or 

SG oil or extending oil change intervals long- 

er than recommended can cause engine dam- 

age. 

2. To keep dirt, grass clippings, etc., out of 
the engine, clean the area around the oil fill 
cap/dipstick before removing it. 

3. Remove the oil fill cap/dipstick; wipe oil 
off. Reinsert the dipstick into the tube and seat 
the oil fill cap on the tube. 

4. Remove the dipstick and check the oil lev- 
el. The oil level should up to, but not over, the 
"F" mark on the dipstick. 

9. Ifthe oil level is low, add oil of the proper 
type, up to the "F" mark on the dipstick. Always 
check the level with the dipstick before adding 
more oil. 

NOTE: To prevent extensive engine wear or 

damage, always maintain the proper oil level 

in the crankcase. Never operate the engine 
with the oil level below the "L" mark or over 
the "F" mark on the dipstick. 


Oil Sentry 


Some engines are equipped with an optional 
Oil Sentry oil pressure monitor. If the oil pres- 
sure gets low, Oil Sentry will either shut off the 
engine or activate a warning signal, depending 
on the application. 

NOTE: Make sure the oul level is checked BE- 
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Oil Filter 


Oil drain plug (starter side shown, also located be- 
hind oil filter), oil filter, and optional oil sentry switch 
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FORE EACH USE and is maintained up to 
the "F" mark on the dipstick. This includes 
engines equipped with Oil Sentry. 


CHANGING OIL AND OIL FILTER 
Changing Oil 


For a new engine, change oil after the first 5 
hours of operation. Thereafter, change oil after 
every 100 hours of operation. 

For an overhauled engine or those rebuilt 
with a new short block, use 10W-30-weight ser- 
vice class SF oil for the first 5 hours of opera- 
tion. Change the oil after this initial run-in pe- 
riod. Refill with service class SF oil as specified 
in the "Viscosity Grades” table. 

Change the oil while the engine is still warm. 
The oil will flow freely and carry away more im- 
purities. Make sure the engine is level when fill- 
ing, checking, and changing the oil. 


Change the oil as follows: 

1. Remove the oil drain plug and oil fill 
cap/dipstick. Be sure to allow ample time for 
complete drainage. 

2. Reinstall the drain plug. Make sure it is 
tightened to 13.6 N-m (10 inch lbs.) torque. 

3. Fill the crankcase, with new oil of the 
proper type, to the "F" mark on the dipstick. AL 
ways check the level with the dipstick before 
adding more oil. 

4. Reinstall the oil fill cap/dipstick. 

NOTE: To prevent extensive engine wear or 

damage, always maintain the proper oil level 

in the crankcase. Never operate the engine 
with the oil level below the "L" mark over the 

"F" mark on the dipstick. 


Changing Oil Filter 


Replace the oil filter after every oil change 
(every 200 hours of operation). 

1. Drain the oil from the engine crankcase. 

2. Allow the oil filter to drain. 

3. Remove the old filter and wipe off the fil- 
ter adapter. 


Gerotor oil pump 
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Oil pickup 


4. Apply a thin coat of new oil to the rubber 
gasket on the replacement oil filter. : 

9. Install the replacement oil filter to the fil- 
ter adapter. Turn the filter clockwise until the 
rubber gasket contacts the filter adapter, then 
tighten the filter an additional 1/2 turn. 

6. Reinstall the drain plug. Torque the drain 
plug to 7.3/9.0 N-m (65/80 inch lbs.). 

7. Fill the crankcase with new oil as instruct- 
ed under "Change Oil.” Add an additional 0.24 L 
(1/2 pint) of oil for the filter capacity. 

8. Start the engine and check for oil leaks. 
Correct any leaks before placing the engine into 
service. 


Oil Pump 
SERVICE 


The oil pump rotors can be serviced without 
removing the closure plate. Remove the oil 
pump cover on the PTO side of closure plate to 
service the rotors. 

The closure plate must be removed to service 
the oil pickup and oil pressure relief valve. 


Oil Sentry Oil Pressure Monitor 


Some engines are equipped with an optional 
Oil Sentry oil pressure monitor. Oil Sentry will 
either stop the engine or activate a "low oil" 
warning light, if the pressure gets low. Actual 
Oil Sentry use will depend on the engine 
application. 


— Hex Socket 
tv ^ Screw 


Rellef Valve Bracket 


Spring 


| ~ Piston 


Oil pressure relief valve components 
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The pressure switch is designed to break con- 
tact as the oil pressure increases and make con- 
tact as the oil pressure decreases. At oil pres- 
sure above approx. 3.0 to 5.0 psi., the switch 
contacts open. At oil pressures below approx. 
3.0 to 5.0 psi., the switch contact close. 

On stationary or unattended applications 
(pumps, generators, etc.), the pressure switch 
can be used the activate a "low oil” warning 
light. 

NOTE: Oil sentry is not a substitute for 

checking the oil level BEFORE EACH USE. 

Make sure the oil level is maintained up to the 

"F" mark on the dipstick. 


INSTALLATION 


The pressure switch is installed in the oil fil- 
ter adapter in one of the main oil galleries of the 
closure plate. On engines not equipped with Oil 
Sentry, the installation hole is sealed with a 
1/8-27 N.P.T.F. pipe plug. 

To install the Oil Sentry switch to the oil fil- 
ter adapter of closure plate: 

1. Apply Loctite® #592 pipe sealant with 
Teflon® (or equivalent) to the threads of the 
switch. 

2. Install the switch into the tapped hole in 
oil filter adapter. Torque the switch to 7/9 N-m 
(70 inch lbs.). 


TESTING 


The Oil Sentry pressure monitor is a normal- 
ly closed type switch. It is calibrated to open 
(break contact) with increasing pressure and 
close (make contact) with decreasing pressure 
within the range of 3.0/5.0 psi. 

Compressed air, a pressure regulator, pres- 
sure gauge and a continuity tester are required 
to test the switch. 

1. Connect the continuity tester across the 
blade terminal and the metal case of switch. 
With 0 psi pressure applied to the switch, the 
tester should indicate continuity (switch 
closed). 

2. Gradually increase the pressure to thew 
switch. The tester should indicate a change to 
no continuity (switch open) as the pressure in- 
creases through the range of 3.0/5.0 psi. The 
switch should remain open as the pressure is 
increased to 90 psi maximum. 

3. Gradually decrease the pressure to the 
switch. The tester should indicate a change to 
continuity (switch closed) as the pressure de- 
creases through the range of 3.0/5.0 psi; ap- 
proaching 0 psi. If the switch does not operate 
as specified, replace the switch. 
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RETRACTABLE STARTER 


CAUTION: The spring is under tension! Re- 
tractable starters contain a powerful, flat 
wire recoil spring that is under tension. Do 
not remove the center screw from the starter 
until the spring is released. Removing the 
center screw before releasing spring tension, 
or improper starter disassembly, can cause 
the sudden and potentially dangerous release 
of the spring. 

Always wear safety goggles when servicing 
retractable starters - full face protection is 
recommended. 

To ensure personal safety and proper starter 
disassembly and reassembly, follow the proce- 
dures in this section carefully. 


REMOVAL 


1. remove the five hex flange screws securing 
the starter blower housing. 
2. Remove the starter. 


INSTALLATION 


1. Install the retractable starter and five hex 
flange screws to blower housing. Leave the 
screws slightly loose. 

2. Pull the starter handle out until the pawls 
engage in this position and tighten the screws 
securely. 


ROPE REPLACEMENT 


The rope can be replaced without complete 
starter disassembly. 

1. Remove the starter from the engine blow- 
er housing. 
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Installing retractable starter 
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Removing starter handle 
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Center screw, washer and pawl retainer 


2. Pull the rope out approx. 12” and tie a 
temporary (slip) knot in it to keep it from re- 
tracting into the starter. 

3. Remove the rope retainer from inside the 
starter handle. Untie the single knot and re- 
move the rope retainer and handle. 

4. Hold the pulley firmly and untie the slip 
knot. Allow the pulley to rotate slowly as the 
spring tension is released. 

5. When all spring tension on the starter pul- 
ley is released, remove the rope from the pulley. 

6. Tie a single knot in one end of the new 
rope. 

7. Rotate the pulley counterclockwise (when 
viewed from pawl side of pulley) until the 
spring is tight. (Approx. 6 full turns of pulley.) 

8. Rotate the pulley counterclockwise until 
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Brake spring and washer, pawls, and pawl springs 


the rope hole in pulley is aligned with rope 
guide bushing of starter housing. ad 

NOTE: Do not allow the pulley/spring to un- 

wind. Enlist the aid of a helper if necessary, 

or use a C-clamp to hold the pulley in 
position. 

9. Insert the new rope through the rope hole 
in starter pulley and rope guide bushing of 
housing. 

10. Tie a slip knot approx. 12" from the free 
end of rope. Hold the pulley firmly and allow it 
to rotate slowly until the slip knot reaches the 
guide bushing of housing. 

11. Slip the handle and rope retainer onto the 
rope. Tie a single knot at the end of the rope. In- 
stall the rope retainer into the starter handle. 

12. Untie the slip knot and pull on the handle 
until the rope is fully extended. Slowly retract 
the rope into the starter. 

When the spring is properly tensioned, the 
rope will retract fully and the handle will stop 
against the starter housing. 


PAWLS (DOGS) REPLACEMENT 


The starter must be completely disassembled 
to replace the starter pawls. a paw! repair kit is 
available which includes the following 
components: 


DISASSEMBLY 


CAUTION: Spring Under Tension! Do not 
remove the center screw from starter until the 
spring tension is released. Removing the cen- 


Outer Rope Hole 
Spring In Pulley 
Hook 
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Sprlng & Keeper 


Position of spring and keeper in pulley 


Pulley 
& Spring 


Housing 


Installing pulley and spring into housing 


ter screw before releasing spring tension, or 
improper starter disassembly, can cause the 
sudden and potentially dangerous release of 
the spring. Follow these instructions careful- 
ly to ensure personal safety and proper starter 
disassembly. Make sure adequate face protec- 
tion is worn by all persons in the area. 

1. Release spring tension and remove the 
handle and starter rope. (Refer to "Rope Re- 
placement", steps 2 through 5 above.) 

2. Remove the center screw, washer, and 
pawl retainer. 

3. Remove the brake spring and brake 
washer. 

4. Carefully note the positions of the pawls 
and pawl springs before removing them. Re- 
move the pawls and pawl springs from the 
starter pulley. 

5. Rotate the pulley clockwise 2 full turns. 
This will ensure the spring is disengaged from 
the starter housing. 

6. Hold the pulley into the starter housing. 
Invert the pulley/housing so the pulley is away 
from your face, and away from others in the 
area. 

7. Rotate the pulley slightly from side to side 
and carefully separate the pulley from the 
housing. 

NOTE: If the pulley and the housing do not 

separate easily, the spring could be engaged 


Installing pawls and pawl springs 
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in the starter housing, or there is still tension 

on the spring. Return the pulley to the hous- 

ing and repeat step 5 before separating the 
pulley and housing. 

8. Note the position of the spring and keeper 
assembly in the pulley. Remove the spring and 
keeper assembly from the pulley as a package. 

CAUTION: Do not remove the spring from 

the keeper. Severe personal injury could re- 

sult from the sudden uncoiling of the spring. 


INSPECTION AND SERVICE 


1. Carefully inspect the rope, pawls, housing, 
center screw, and other components for wear or 
damage. 

2. Replace all worn or damaged components. 

3. Do not attempt to rewind a spring that has 
come out of the keeper. Order and install a new 
spring and keeper assembly. 

4. Clean all old grease and dirt from the 
starter components. Generously lubricate the 
spring and center shaft with any commercially 
available bearing grease. 


REASSEMBLY 


1. Make sure the spring is well lubricated 
with grease. Place the spring and keeper assem- 
bly inside the pulley (with spring towards 
pulley). 

2. Install the pulley with spring and keeper 
assembly into the starter housing. Make sure 
the pulley is fully seated against the starter 
housing. Do not wind the pulley and recoil 
spring at this time. 

3. Install the pawls springs and pawls into 
the starter pulley. 

4. Place the brake washer in the recess in 
starter pulley; over the center shaft. 

5. Lubricate the brake spring sparingly with 
grease. Place the spring on the plain washer. 
(Make sure the threads in center shaft remain 
clean, dry, and free of grease and oil.) 

6. Apply a small amount of Loctite® #271 to 
the threads of the center screw. Install the cen- 
ter screw, with washer and retainer, to the cen- 
ter shaft. Torque the screw 7.4/8.5 N-m (65/75 
inch lbs.). 

7. Tension the spring and install the rope 
and handle as instructed in steps 6 through 12 
under "Rope Replacement" above. 

8. Install the starter to the engine blower 
housing. 


ELECTRICAL SYSTEM AND 
COMPONENTS 


Spark Plug 


Engine misfire or starting problems are often 
caused by a spark plug that is in poor condition 
or with an improper gap setting. 
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Wire Gauge 
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1.02 mm (0.040 in) Gap 
Servicing spark plug 


This engine is equipped with the following 
spark plug: 

Type: Champion RC12YC (or equivalent) 

Gap: 1.02mm (0.040 in.) 

Thread Size: 14mm 

Reach: 19.1mm (3/4 in.) 

Hex Size: 15.9mm (5/8 in) 


REMOVAL AND INSTALLATION 


Every 100 hours of operation, remove the 
spark plug, check its condition, and reset the 
gap or replace with a new plug as necessary. 

1. Before removing the spark plug, clean the 
area around the base of the plug to keep dirt 
and debris out of the engine. 

2. Remove the plug and check its condition. 
Replace the plug if worn or reuse is 
questionable. 

NOTE: Do not clean the spark plug in a ma- 

chine using abrasive grit. Some grit could re- 

main in the spark plug and enter the engine 
causing extensive wear and damage. 

3. Check the gap using a wire feeler gauge. 
Adjust the gap to 1.02 mm (0.040 in) by careful- 
ly bending the ground electrode. 

4. Reinstall the spark plug into the cylinder 
head. Torque the spark plug to 38.0/43.4 N-m 
(28/32 ft. lbs.). 


INSPECTION 


Inspect the spark plug as soon as it is re- 
moved from the cylinder head. The deposits on 
the tip are an indication of the general condi- 
tion of the piston rings, valves, and carburetors. 


Battery 


A 12-volt with a rating of approximately 32- 
amp hours/250 cold cranking amps, is normally 
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D.C. Voltmeter 


Battery 


Checking battery voltage 


used. Refer to the operating instructions of the 
equipment this engine powers for specific 
information. 
If the battery charge is not sufficient to crank 
the engine, recharge the battery. 
NOTE: Do not attempt to "jump start" the en- 
gine with another battery. Starting the engine 
with batteries larger than those recommend- 
ed can burn out of the starter motor. 


BATTERY CHARGING 


CAUTION: Batteries contain sulfuric acid. 
To prevent acid burns, avoid contact with 
shin, eyes, and clothing. Batteries produce ex- 
plosive hydrogen gas while being charged. 

To prevent a fire or explosion, charge bat- 
teries only in well ventilated areas. Keep 
sparks, open flames, and other sources of ig- 
nition away from the battery at all times. 

Keep batteries out of the reach of children. 
Remove all jewelry when servicing batteries. 

Before disconnecting the negative (-) 
ground cable, make sure all switches are 
OFF. If ON, a spark will occur at the ground 
cable terminal which could cause an explo- 
sion if hydrogen gas or gasoline vapors are 
present. 


BATTERY MAINTENANCE 


1. Regularly check the level of electrolyte. 
Add distilled water as necessary to maintain the 
recommended level. 


NOTE: Do not overfill the battery. Poor per- 
formance or early failure due to loss of elec- 
trolyte will result. 

2. Keep the cables, terminals, and external 
surfaces of battery clean. A build-up of corro- 
sive acid or grime on the external surfaces can 
self-discharge the battery. Self-discharging 
happens rapidly when moisture is present. 

3. Wash the cables, terminals, and external 
surfaces with a baking soda and water solution. 
Rinse thoroughly with clear water. 

NOTE: Do not allow the baking soda solu- 

tion to enter the cells as this will destroy the 

electrolyte. 


Battery Test 


Test the battery voltage by connecting D.C. 
voltmeter across the battery terminals - crank 
the engine. If the battery drops below 9 volts 
while cranking, the battery is discharged or 
faulty. 


Electronic Magneto Ignition System 


These engines are equipped with a depend- 
able electronic magneto ignition system. The 
system consists of the following components: 

e A magnet assembly which is permanently 
affixed to the flywheel. 

e An electronic magneto ignition module 
which mounts on the engine crankcase. 

e A kill switch (or key switch) which grounds 
the module to stop the engine. 

e A spark plug. 


OPERATION 


As the flywheel rotates and the magnet as- 
sembly moves past the ignition module, a low 
voltage is induced in the primary windings of 
the module. When the primary voltage id pre- 
cisely at its peak, the module induces a high 
voltage in its secondary windings. This high 
voltage creates a spark at the tip of the spark 
plug. This spark ignites the fuel-air mixture in 
the combustion chamber. 

The timing of the spark is automatically con- 
trolled by the module. Therefore, other than pe- 
riodically checking/replacing the spark plug, no 
maintenance, timing, or adjustments are neces- 
sary or possible with this system. 

NOTE: Use a low-voltage (2 volts or less) 

ohmmeter when ohmmeter is required. Al- 

ways zero ohmmeter on each scale before test- 
ing to ensure accurate readings. 


BatterY Charging Systems 


This engine is equipped with a 15 Amp regu- 
lated battery charging system. 

NOTE: Observe the following guidelines to 

prevent damage to the electrical system and 

components. 
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Electronic magneto ignition system 


1. Make sure the battery polarity is correct. 
A negative (-) ground system is used. 

2. Disconnect the rectifier-regulator leads 
and/or wiring harness plug before doing electric 
welding on the equipment powered by engine. 
Also disconnect other electrical accessories in 
common ground with the engine. 

3. Prevent the stator (AC) leads from touch- 
ing or shorting while the engine is running. 
This could damage the stator. 


ELECTRIC STARTER 


e Do not crank the engine continuously for 
more than 10 seconds at a time. If the engine 
does not start, allow a 60-second cool-down pe- 
riod between starting attempts. Failure to fol- 
low these guidelines can burn out the starter 
motor. 

e If the engine develops sufficient speed to 
disengage the starter but does not keep running 
(a false start), the engine rotation must be al- 
lowed to come to a complete stop before at- 
tempting to restart the engine. If the starter is 
engaged while the flywheel is rotating, the 
starter pinion and flywheel ring gear may clash, 
resulting in damage to the starter. 

e If the starter does not crank the engine, 
shut off the starter immediately. Do not make 
further attempts to start the engine until the 
condition is corrected. Do not attempt to jump 
start the engine with another battery. Starting 
with batteries larger than those recommended 
can burn out the starter motor. 


e Do not drop the starter or strike the starter 
frame. Doing so can damage the ceramic perma- 
nent magnets inside the starter frame. 


Bendix Drive Electric Starter 


When power is applied to the starter, the ar- 
mature rotates. As the armature rotates, the 
drive pinion moves out on the splined drive 
shaft and into mesh with the flywheel ring gear. 
When the pinion reaches the end of the drive 
shaft, it rotates the flywheel and "cranks" the 
engine. 

When the engine starts, the flywheel rotates 
faster than the starter armature and drive pin- 
ion. This moves the drive pinion out of mesh 
with the ring gear and into the retracted posi- 
tion. When power is removed from the starter, 
the armature stops and the drive pinion is held 
in the retracted position by the anti-drift 
spring. 


REMOVAL AND INSTALLATION 


Refer to the Engine Disassembly and Reas- 
sembly sections for starter removal and instal- 
lation procedures. 


STARTER DRIVE SERVICE 


Every 500 hours of operation (or annually, 
whichever occurs first), clean and lubricate the 
splines on the starter drive shaft. If the drive 
pinion is worn, or has chipped or broken teeth, 
it must be replaced. 

It is not necessary to completely disassemble 
the starter to service the drive components. 
Service the drive as follows: 
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Wiring diagram—electric start engines/15 amp battery charging system 


1. Remove the starter from the engine. 

2. remove the dust cover. 

3. Hold the drive pinion in a vice with soft 
jaws when removing and installing the stop 
nut. The armature will rotate with the nut un- 
til the drive pinion stops against internal 
spacers. 

NOTE: Do not overtighten the vice as this 

can distort the drive pinion. 

4. Remove the stop nut, stop gear spacer, 
anti-drift spring, dust cover spacer, and drive 
pinion. 

5. Clean the splines on drive shaft thorough- 
ly with solvent. Dry the splines thoroughly. 

6. Apply a small amount of Kohler electric 
starter drive lubricant to the splines. 

NOTE: Kohler electric starter drive lubri- 

cant must be used on all Kohler electric start- 


A.C. B+ 


er drives. The use of other lubricants can 

cause the drive pinion to stick or bind. 

7. Apply a small amount of Loctite® no. 271 
to the stop nut threads. 

8. Install the drive pinion, dust cover spacer, 
anti-drift spring, stop gear spacer, and stop nut. 
Torque the stop nut to 17.0/19.2 N-m (135 inch 
lbs.). 

9. Install the dust cover. 


STARTER DISASSEMBLY 


1. Remove the dust cover, stop nut, stop gear 
spacer, anti-drift spring, dust cover spacer, and 
drive pinion. Refer to "Starter Drive Service” 
above. 

2. Scribe a small line on the drive end cap, 
opposite the line on the starter frame. These 
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Bendix drive electric starter 


lines will service as match marks when reas- 
sembling the starter. 

9. Remove the through bolts. 

4. Remove the commutator end cap with 
brushes and brush springs. 

9. remove the drive end cap. 

6. remove the armature and thrust washer 
from inside the starter frame. 


Brush Replacement 


1. Remove the brush springs from the pock- 
ets in brush holder. 

2. Remove the self-tapping screws, negative 
(-) brushes, and plastic brush holder. 

3. Remove the hex flange nut and fiber wash- 
er from the stud terminal. 

Remove the stud terminal with positive ( + ) 
brushes and plastic insulating bushing from 
the end cap. 
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Commutator end cap with brushes 


4. Reinstall the insulating bushing to the 
new stud terminal with positive (+) brushes. 
Install the stud terminal with bushing into the 
commutator end cap. Secure the stud with the 
fiber washer and hex flange screw. 
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Brush holder tool 


Match 
Marks 


Starter assembly match marks 
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Solenoid shift electric starter 


5. Install the brush holder, new negative (-) 
brushes, and self-tapping screws. 

6. Install the brush springs and brushes into 
the pockets in brush holder. Make sure the 
chamfered sides of brushes are away from the 
brush springs. 

NOTE: Use a brush holder tool to heep the 

brushes in the pockets. A brush holder tool 

can easily be made from thin sheet metal. 


Commutator Service 


Clean the commutator with a coarse, lint free 
cloth. Do not use emery cloth. 

If the commutator is badly worn or grooved, 
turn it down on a lathe or replace the armature. 


STARTER REASSEMBLY 


1. Place the thrust washer over the drive 
shaft of armature. 

2. Insert the armature into the starter 
frame. Make sure the magnets are closer to the 
drive shaft end of armature. The magnets will 
hold the armature inside the frame. 

3. Install the drive end cap over the drive 
shaft. Make sure the match marks on the end 
cap and starter frame are aligned. 

4. Install the brush holder tool to keep the 
brushes in the pockets of the commutator end 
cap. 

5. Align the match marks on the commuta- 
tor end cap and starter frame. Hold the drive 
end and commutator end caps firmly to the 
starter frame. Remove the brush holder tool. 

6. Install the through bolts and tighten 
securely. 

7. Lubricate the drive shaft with Kohler elec- 
tric starter drive lubricant. Install the drive 
pinion, dust cover spacer, anti-drift spring, stop 


gear spacer, stop nut, and dust cover. Refer to 
"Starter Drive Service” above. 


Solenoid Shift Electric Starter 


When power is applied to the starter the elec- 
tric solenoid moves the drive pinion out onto 
the drive shaft and into mesh with the flywheel 
ring gear. When the pinion reaches the end of 
the drive shaft it rotates the flywheel and 
cranks the engine. 

When the engine starts and the start switch 
is released the starter solenoid is deactivated, 
the drive lever moves back, and the drive pinion 
moves out of mesh with the ring gear into the 
retracted position. 


STARTER REMOVAL AND INSTALLATION 


Refer to the Engine Disassembly and Assembly 
sections for starter removal and installation 
procedures. 


STARTER DISASSEMBLY 


1. Remove clip. 

2. Remove cap screws and solenoid. Scribe 
alignment marks on caps and frame to aid 
assembly. 

3. Remove through bolts, drive end cap, com- 
mutator end cap, and frame. 

4. Remove drive lever. 

5. Remove thrust washer and retainer to re- 
move drive pinion from shaft. 


Brush Replacement 

See the procedure as explained in the Bendix 
Drive section, above. 
Commutator Service 


See the procedure as explained in the Bendix 
Drive section, above. 
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STARTER REASSEMBLY 


1. Slide frame over armature and place com- 
mutator end cap in position. Hold in position 
temporarily with tape. 

NOTE: Be sure alignment marks on caps 

and frame are in proper position. 

2. Place drive pinion (with seal), thrust 
washer and retainer on drive shaft. 

3. Place lever in position on drive shaft. 

4. Place solenoid plunger on drive lever and 
position drive end cap over drive shaft. (Be sure 
the rubber dust cover is in place at the drive 
lever.) 

5. Fasten the end caps with the through 
bolts. 

6. Place the spring in the solenoid and fasten 
solenoid to drive end cap using hex cap screws. 

7. Replace the clip. 


ENGINE MECHANICAL 


ENGINE DISASSEMBLY 


CAUTION: Before servicing the engine or 
equipment, always disconnect the spark plug 
lead to prevent the engine from starting acci- 
dentally. Ground the lead to prevent sparks 
which could cause fires. 

The following sequence is suggested for com- 
plete engine disassembly. This procedure can 
be varied to accommodate options or special 
equipment. 

Clean all parts thoroughly as the engine is 
disassembled. Only clean parts can be accurate- 
ly inspected and gauged for wear or damage. 
There are many commercially available clean- 
ers that will quickly remove grease, oil, and 
grime from engine parts. When such a cleaner 
is used, follow the manufacturer’s instructions 
and safety precautions carefully. 

Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and 
placed into operation. Even small amounts of 
these cleaners can quickly break down the lu- 
bricating properties of engine oil. 


Hex Flange Nut 


Muffler Bracket 
' | 


Removing muffler 
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1. Remove spark plug. 

2. Drain oil. 

3. Remove muffler and bracket. 

4. Remove air cleaner cover. 

5. Remove air cleaner element, base, and 
breather hose. 

6. Remove choke control. 

7. Remove fuel tank and bracket. 

8. Remove retractable starter. 

9. Remove fuel pump. 

10. Remove starter cover - electrical starter. 

11. Remove rectifier-regulator. 

12. Remove Oil Sentry. 

13. Remove throttle control bracket. 

14. Remove carburetor, 

15. Remove valve cover. 

16. Remove cylinder head baffle. 


Removing air cleaner cover 


Air Cleaner Base 


Element Cover Wing Nut Foam Precleaner 


Removing air cleaner elements 
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17. Remove blower housing and baffles. 

18. Remove ignition module. 

19. Remove fuel line. > 

20. Remove cylinder head push rods/gasket. 

21. Remove drive cup, grass screen, flywheel 
and fan. 

22. Remove stator and wiring harness. 

23. Remove oil fill tube - if necessary. 

24. Remove closure plate. 

25. Remove camshaft and hydraulic lifters. 

26. Remove balance shaft. 

27. Remove connecting rod. 


-— 
Fuel Tank Bracket 


28. Remove piston. Removing fuel tank 

29. Remove crankshaft. : 

30. Remove main bearing. 33. Disconnect spark plug lead. 

31. Remove governor gear. | NOTE: Pull on boot only, to prevent damage 
32. Remove governor cross shaft seal. to spark plug lead. 


94. Drain the oil and remove the filter. 
35. Remove the muffler 
36. Remove the knob and air cleaner cover. 
37. Remove the wing nut, washer, element 
cover, element and precleaner. 
38. Remove the hex flange nuts from the in- 
take studs, and the air cleaner base and gasket 
from the studs. 
39. Loosen the hose clamp and disconnect the 
breather hose from the rocker arm cover. Re- 
move the air cleaner base from the studs and 
disconnect choke linkage from the carburetor 
choke lever. 
CAUTION: Gasoline may be present in the 

Removing air cleaner base carburetor and. fuel system. Gasoline is ex- 
tremely flammable, and its vapors can ex- 
plode if ignited. Keep sparks, open flames, 
and other sources of ignition away from the 
engine. 

40. Turn fuel shut-off valve to OFF (horizon- 
tal) position. 

41. Remove hex flange nuts from lower brack- 
et and hex flange screws from upper bracket of 
fuel tank. 

42. Remove the fuel tank and disconnect fuel 
hose from shut-off valve. 


Breather Hosel 


Choke Linkage 


Retractable Starter Removal 


Remove the five hex flange screws and re- 
tractable starter. 


Fuel Tank Bracket 


Hex Flange Screw (5) 


Removing fuel tank Removing retractable starter 
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Fuel Pump Removal 


CAUTION: Gasoline may be present in the 

carburetor and fuel system. Gasoline is 

extremely flammable, and it's uapors can 

explode if ignited. Keep sparks, open flames, 

and other sources of ignition away from the 

engine. 

1. Disconnect the fuel line from the outlet 
and inlet fittings of the fuel pump. 

2. Remove the two hex flange screws, fuel 
pump, and gasket. 


Electric Starter Removal 


1. Disconnect the lead from the stud termi- 
nal. Disconnect both leads on Solenoid Shift 
Starter. 

2. Remove the two hex flange screws and 
starter cover. 

3. Remove the starter assembly and spacers 
from the studs. 


Rectlfler-Regulator Removal 


1. Remove the wire connector from the recti- 
fier-regulator. 

2. Removethe two hex flange screws and rec- 
tifier-regulator. 


Oil Sentry Removal 


1. Disconnect the lead from the Oil Sentry 
switch. 

2. Remove Oil Sentry switch from the oil fil- 
ter adapter. 


Throttle Control Bracket Removal 


1. Remove two hex flange screws from throt- 
tle control bracket. 

2. Remove governor lever spring from throt- 
tle control bracket. 


Carburetor Removal 


CAUTION: Gasoline may be present in the 

carburetor and fuel system. Gasoline is 

extremely flammable, and it’s vapors can 

explode if ignited. Keep sparks, open flames, 

and other sources of ignition away from the 

engine. 

1. Remove fuel line from carburetor inlet 
fitting. 

2. Disconnect the throttle linkage from the 
bushing in carburetor governor lever. 

3. Remove carburetor and gasket from in- 
take studs. 


Valve Cover Removal 


Remove the five hex flange cover screws and 

valve cover from the cylinder head assembly. 
NOTE: The valve cover is sealed to the cylin- 
der head using RTV silicone sealant. When 
removing valve cover, use care not to damage 
the gasket surfaces of cover and cylinder 
head. 


Cylinder Head Baffle Removal 


Remove the hex flange screws securing the 
cylinder head baffle to the cylinder head. Re- 
move the baffle. 


Blower Housing and Baffles Removal 


Remove the hex flange screws from blower 
housing and baffles. Disconnect the wire har- 
ness from the key switch, if equipped. Remove 
the blower housing and baffles. 


Ignition Module Removal 


1. Disconnect the kill lead from the ignition 
module terminal. 

2. Rotate flywheel magnet away from igni- 
tion module. 
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Removing governor spring 
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3. Remove the two hex flange screws and ig- 
nition module. 
Fuel Line Removal 

Remove the hex flange screw, clip, and fuel 
line. 
Cylinder Head Removal 


Remove the hex flange screws, spacer (from 
the screw by the exhaust port), cylinder head, 
push rods, and cylinder head gasket. 


Cylinder Head Disassembly 


1. Remove the spark plug. 

2. Remove the hex flange screw, breather 
reed retainer, and breather reed. y 

3. Remove the rocker shaft (from the breath- 
er side of head), and rocker arms. 


Removing valve cover 
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Removing fuel line 


4. Remove the valves: 

a. Compress the valve springs using a 
valve spring compressor. 

b. Remove the keepers, valve spring caps, 
valve springs, exhaust valve rotator, intake 
valve spring seat, and intake valve stem seal. 
5. Remove the two hex cap screws and rocker 

bridge. 


Drive Cup, Grass Screen, Flywheel, and Fand 
Removal 


NOTE: Always use the flywheel strap wrench 
to hold the flywheel when loosening or tight- 
ening the flywheel and fan retaining fasten- 
ers. Do not use any type of bar or wedge be- 
tween the fins of cooling fan as the fins could 
become cracked or damaged. 

Always use a puller to remove the flywheel 
from the crankshaft. Do not strike the crank- 
shaft or flywheel, as these parts could become 
cracked or damaged. 

1. Remove the hex flange screw, plain wash- 
er, and driver cup. 

2. Unsnap and remove the grass screen from 
fan. 

3. Remove the flywheel from the crankshaft 
using a puller. 

4. Remove the four hex flange screws and 
fan from flywheel. 


Stator and Wiring Harness Removal 


1. Remove the stator leads from connector 
body. 
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Removing cylinder head gasket 
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Removing spark plug and rocker arms 


2. Remove the hex flange screw and clip se- 
curing the stator leads to the crankcase. 

3. Remove the hex flange screw and clip se- 
curing the kill lead to the crankcase. Remove 
the four hex socket head screws and stator. 


Ciosure Piate Removal 


1. Remove the twelve hex flange screws se- 
curing the closure plate to the crankcase. 

2. Locate the splitting notches in the seam of 
the closure plate and crankcase. Pry the closure 
plate from the crankcase using a large flat- 
blade screwdriver. 

NOTE: Insert the screwdriver only in the 

splitting notches. Do not pry on the gasket 

surfaces of the closure plate or crankcase as 
this can cause leaks. 


Oil Pickup, Oil Pressure Relief Valve, Oil Pump, 
and Oil Seal 


1. Remove the oil seal from the closure plate. 

2. Remove the hex flange screw, clip, oil pick- 
up, and O-ring seal. 

3. Remove the hex socket screw, oil pressure 
relief bracket, relief valve body, piston, and 
spring. 

4. Remove the three hex flange screws, oil 
pump cover, O-ring, and oil pump rotors. 


Camshaft and Hydraulic Lifters Removal 


1. Remove the camshaft and shim. 

2. Mark or identify the hydraulic lifters as ei- 
ther intake or exhaust. Remove the lifters from 
the crankcase. 


Valve Spring 
Compressor 


Removing valves with valve spring compressor 


Removing stator 


NOTE: The intake hydraulic lifter is farthest 
from the crankcase gasket surface. The ex- 
haust hydraulic lifter is nearest to the crank- 
case gasket surface. 


Balance Shaft Removal 


Remove the balance shaft from the 
crankcase. 


Connecting Rod and Piston Removal 


1. Remove the two hex flange screws and 
connecting rod cap. 

NOTE: Ifa carbon ridge is present at the top 

of the bore, use a ridge reamer tool to remove 

it before attempting to remove the piston. 

2. Carefully push the connecting rod and the 
piston away from the crankshaft and out of the 
cylinder bore. 

3. Remove the wrist pin retainer and wrist 
pin. Separate the piston from the connecting 
rod. 

4. Remove the top and center compression 
rings using a ring expander tool. 

5. Remove the oil control ring rails, then re- 
move the rails spacer. 


Crankshaft Removal 


1. Remove the woodruff key from the fly- 
wheel taper end of crankshaft. 


Closure Plate 


Removing closure plate 
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Splitting notch of closure plate/crankcase 


2. Remove the crankshaft from the 
crankcase. | 


Flywheel End Oil Seal and Bearing Removal 


1. Remove the oil seal from crankcase. 

2. Remove the bearing from the crankcase 
using handle #NU-4747 and bearing remover 
#KO-1029. 


Governor Cross Shaft and Governor Gear 
Removal 


1. Remove the hitch in and plain washer 
from governor cross shaft. 

2. Remove the cross shaft and plain washer 
from the crankcase. 

3. Remove the governor cross shaft oil seal 
from the crankcase. 

4. If necessary, remove the governor gear 
and regulating pin. 

NOTE: The governor gear is held onto the 

governor gear shaft by small molded tabs in 

the gear. When the gear is removed from the 

shaft these tabs are destroyed. This will re- 

quire replacement of the gear; therefore, re- 

move the gear only if absolutely necessary 

(such as when reboring, doing major engine 

rebuilding, etc.). 


ENGINE COMPONENT OVERHAUL 


Clean all parts thoroughly. Only clean parts 
can be accurately inspected and gauged for 
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wear or damage. There are many commercially 
available cleaners that will quickly remove 
grease, oil, and grime from engine parts. When 
such a cleaner is used, follow the manufactur- 
er’s instructions and safety precautions 
carefully. 

Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and 
placed into operation. Even small amounts of 
these cleaners can quickly break down the lu- 
bricating properties of engine oil. 


Camshaft 


Inspect the gear teeth of the camshaft. If the 
teeth are badly worn, chipped, or some are 
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Crankshaft 


Removing crankshaft 


missing, replacement of the camshaft will be 
necessary. 


Crankshaft 


Inspect the gear teeth of the crankshaft. If 
the teeth are badly worn, chipped or some are 
missing, replacement of the crankshaft will be 
necessary. 

Inspect the crankshaft bearings for scoring, 
grooving, etc. Do not replace bearings unless 
they show signs of damage or are out of running 
clearance specifications. If the crankshaft turns 
easily and noiselessly, and there is no evidence 
of scoring, grooving, etc., on the races of bear- 
ing surfaces, the bearings can be reused. 

Inspect the crankshaft keyways. If worn or 
chipped, replacement of the crankshaft will be 
necessary. 

Inspect the crankpin for score marks or me- 
tallic pickup. Slight score marks can be cleaned 
with crocus cloth soaked in oil. If wear limits, as 
stated in "Specifications and Tolerances’ are ex- 
ceeded, it will be necessary to either replace the 
crankshaft or regrind the crankpin to 0.25 mm 
(0.010 in) undersize. If reground, a 0.25 mm 
(0.010 in) undersize connecting rod (big end) 
must then be used to achieve proper running 
clearance. Measure the crankpin for size, taper, 
and out-of-round. 

NOTE: If the crankpin is reground, visually 

check to ensure that the fillet blends smoothly 

with the crankpin surface. 

When regrinding a crankshaft, grinding 
stone deposits can get caught in oil passages 
which could cause severe engine damage. Re- 
move the sealing plug each time the crankshaft 
is ground to provide easy access for cleaning 
any grinding deposits that may collect in the oil 
passages. 


Crankcase 


Check all gasket surfaces to make sure they 
are free of gasket fragments. Gasket surfaces 
must also be free of deep scratches or nicks. 

Check a the cylinder bore wall for scoring. In 
severe cases, unburned fuel can cause scuffing 
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and scoring of the cylinder wall. It washes the 
necessary lubricating oils off the piston and cyl- 
inder wall. As raw fuel seeps down the cylinder 
wall, the piston rings make metal to metal con- 
tact with the wall. Scoring of the cylinder wall 
can also be caused by localized hot spots result- 
ing from blocked cooling fins or from inade- 
quate or contaminated lubrication. 

If the cylinder bore is badly scored, excessive- 
ly worn, tapered, or out of round, resizing is 
necessary. Use an inside micrometer to deter- 
mine amount of wear (refer to the "Specifica- 
tion, Tolerances, And Special Torque Values", 
in Section 1), then select the nearest suitable 
oversize of either 0.25 mm (0.010 in) or 0.50 
mm (0.020 in). Resizing to one of these 
oversizes will allow usage of the available over- 
size piston and ring assemblies. Initially, resize 
using a boring bar, then use the following pro- 
cedures for honing the cylinder. 


HONING 


While most commercially available cylinder 
hones can be used with either portable drills or 
drill presses, the use of a low speed drill press id 
preferred as it facilitates more accurate align- 
ment of the bore in relation to the crankshaft 
crossbore. Honing is best accomplished at a 
drill speed of about 2500 RPM and 60 strokes 
per minute. After installing coarse stones in 
hone, proceed as follows: 

1. Lower hone into bore and after centering, 
adjust so that the stones are in contact with the 
cylinder wall. Use of a commercial cutting-cool- 
ing agent is recommended. 

2. With the lower edge of each stone posi- 
tioned even with the lowest edge of the bore, 
start drill and honing process. Move the hone 
up and down while resizing to prevent the for- 
mation of cutting ridges. Check the size 
frequently. 

NOTE: Measure the piston diameter and re- 

size the bore to the piston to obtain the spect- 

fied running clearances. Keep in mind the 
temperatures caused by honing may cause in- 


KOHLER COMMAND 11 and 12.5 HP 


accurate measurements. make sure the bore is 

cool when measuring. 

3. When the bore is within 0.064 mm (0.025 
in) of desired size, remove the coarse stones and 
replace with burnished stones. Continue with 
the burnishing stones until within 0.013 mm 
(0.0005 in) of desired size, and then use finish 
stones (220-280 grit) and polish to final size. A 
crosshatch should be observed if honing is done 
correctly. The crosshatch should intersect at 
approximately 23-33 degrees off the horizontal. 
Too flat of an angle could cause the rings to skip 
and wear excessively, to steep of an angle will 
result in high oil consumption. 

4. After resizing, check the bore for round- 
ness, taper, and size. Use an inside micrometer, 
telescoping gauge, or bore gauge to take mea- 
surements. The measurements should be taken 
at three locations in the cylinder - at the top, 
middle, and bottom. Two measurements should 
be taken (perpendicular to each other) at each 
of the three locations. 


MEASURING PISTON-TO-BORE CLEARANCE 


Before installing the piston into the cylinder 
bore, it is necessary that the clearance be accu- 
rately checked. This step is often overlooked, 
and if the clearances are not within specifica- 
tions, engine failure will usually result. 

NOTE: Do not use a feeler gauge to measure 

piston-to-bore clearance - it will yield inaccu- 

rate measurements. Always use a 

micrometer. 

Use the following procedure to accurately 
measure the piston-to-bore clearance: 

1. Use a micrometer and measure the diame- 
ter of the piston 6 mm (.024 in) above the bot- 
tom of the piston skirt and perpendicular to the 
piston pin. 

2. Use an inside micrometer, telescoping 
gauge, or bore gauge and measure the cylinder 
bore. Take the measurement approximately 
63.5 mm (2.5 in) below the top of the bore and 
perpendicular to the piston pin. 

3. Piston-to-bore clearance is the difference 
between the bore diameter (step 2 minus step 
Ly 


6 mm (0.24 In.) 


Measure 6 mm Above the | 


Bottom of Piston Skirt at 
Right Angles to Piston Pin 


Measuring piston diameter 
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Flywheel 


Inspect the flywheel for cracks, and the fly- 
wheel keyway for damage. Replace flywheel if 
cracked. Replace the flywheel, the crankshaft, 
and the key if flywheel key 1s sheared or the 
keyway damaged. 

Inspect the ring gear for cracks or damage. 
Kohler does not provide ring gears as a service- 
able part. Replace the flywheel if the ring gear 
is damaged. 


Cylinder Head and Baffles 


Carefully inspect the valve mechanism parts. 
Inspect the valve springs and related hardware 
for excessive wear or distortion. Check the 
valves and valve seat area or inserts for evi- 
dence of deep pitting, cracks, or distortion. 
Check clearance of the valve stems in guides. 

Hard starting, or loss of power accompanied 
by high fuel consumption may be symptoms of 
faulty valves. Although these symptoms could 
also be attributed to worn rings, remove and 
check the valves first. After removal, clean the 
valve heads, faces, ad stems with a power wire 
brush. Then, carefully inspect each valve for de- 
fects such as warped head, excessive corrosion, 
or worn stem end. Replace valves found to be in 
bad condition. A normal valve and valves in bad 
condition are shown in the accompanying 
illustrations. 


VALVE GUIDES 


If a valve guide is worn beyond specifications, 
it will not guide the valve in a straight hine. This 
may result id burnt valve faces or seats, loss of 
compression, and excessive oil consumption. 

To check valve guide to valve stem clearance, 
thoroughly clean the valve guide and, using a 
split-ball gauge, measure the inside diameter. 
Then, using an outside micrometer, measure 
the diameter of the valve stem at several points 
in the stem where it moves in the valve guide. 
Use the largest stem diameter to calculate the 
clearance. If the clearance exceeds 7.134 mm 
(0.2809 in) on intake or 7.159 mm (0.2819 in) 
on exhaust valve, determine whether the valve 
stem or the guide 1s responsible for the exces- 
sive clearance. 

If the valve stem diameter is within specifica- 
tions, then recondition the valve guide. 

The valve guides in the cylinder head are not 
removable. Use a 0.25 mm (0.010 in) O/S ream- 
er. Tool no. KO-1026. 


VALVE SEAT INSERTS 


Intake valve seats are usually machined into 
the cylinder head, however, certain applications 
may specify hard alloy inserts. The valve seats 
are not replaceable. If the seats become badly 
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Valve Face Angle 45? 459 
Valve Margin (Min.) ES 1.5 
Valve Stem Diameter 6.982/7.000 6.970/6.988 


Valve details 


pitted, cracked, or distorted, the inserts can be 
reconditioned. 

Use a standard valve seat cutter and cut seat 
to dimensions shown. 


LAPPING VALVES 


Reground or new valves must be lapped in, to 
provide fit. Use a hand valve grinder with suc- 
tion cup for final lapping. Lightly coat valve 
face with "fine" grade of grinding compound, 
then rotate valve on seat with grinder. Contin- 
ue grinding until smooth surface is obtained on 
seat and on valve face. Thoroughly clean cylin- 
der head in soap and hot water to remove all 
traces of grinding compound. After drying cyl- 
inder head, apply a light coating of SAE 10 oil to 
prevent rusting. 


INTAKE VALVE STEM SEAL 


These engines use valve stem seals on the in- 
take valves. Always use a new seal when valves 
are removed from cylinder head. The seals 
should also be replaced if deteriorated or dam- 
aged in any way. Never reuse an old seal. 


Pistons and Rings 


Scuffing and scoring of pistons and cylinder 
walls occurs when internal temperature ap- 


proach the welding point of the piston. Temper- 
atures high enough to do this are created by 
friction, which is usually attributed to improper 
lubrication, and/or overheating of the engine. 
Normally, very little wear takes place in the 
piston boss-piston pin area. If the original pis- 
ton and connecting rod can be reused after new 
rings are installed, the original pin can also be 
reused but new piston pin retainers are re- 
quired. The piston pin is included as part of the 


Valve Seat 
Cutter (Typical) 


Pilot 


Standard valve seat cutter 
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Measuring piston ring end gap 


piston assembly - if the pin boss in piston or the 
pin, are worn or damaged, a new piston assem- 
bly is required. 

Ring failure is usually indicated by excessive 
oil consumption and blue exhaust smoke. When 
rings fail, oil is allowed to enter the combustion 
chamber where it is burned along with the fuel. 
High oil consumption can also occur when the 
piston ring end gap is incorrect because the ring 
cannot properly conform to the cylinder wall 
under this condition. Oil control is also lost 
when ring gaps are not staggered during 
installation. 

When cylinder temperatures get too high, 
lacquer and varnish collect on pistons causing 
rings to stick which results in rapid wear. A 
worn ring usually takes on a shiny or bright 
appearance. 

Scratches on rings and pistons are caused by 
abrasive materials such as carbon dirt, or pieces 
of hard metal. 

Detonation damage occurs when a portion of 
the fuel charge ignites spontaneously from heat 
and pressure shortly after ignition. This creates 
two flame fronts which meet and explode to cre- 
ate extreme hammering pressures on a specific 
area of the piston. Detonation generally occurs 
from using fuels with too low of an octane 
rating. 

Preignition or ignition of the fuel charge be- 
fore the timed spark can cause damage similar 
to detonation. Preignition damage is often 


more sever than detonation damage - often a 
hole is quickly burned right through the piston 
dome. Preigntion is caused by a hot spot in the 
combustion chamber from sources such as: 
glowing carbon deposits, blocked fins, improp- 
erly seated valve, or wrong plug. 

Replacement pistons are available in STD 
bore size and in .025 mm (0.010 in), and 0.50 
mm (0.20 in), oversizes. Replacement pistons 
include new piston ring sets and new piston 
pins. 

Service replacement piston ring sets are also 
available separately for STD, 0.25 mm (0.010 
in), and 0.50 mm (0.020 in), oversized pistons. 
Always use new piston rings when installing 
pistons. Never reuse old rings. 

The cylinder bore must be deglazed before 
service ring sets ar used. 

Some important points to remember when 
servicing piston rings: 

1. If the cylinder bore does not need reboring 
and if the old piston is within wear limits and 
fee of score or scuff marks, the old piston may 
be reused. 

2. Remove old rings and clean up grooves. 
Never reuse old rings. 

9. Before installing the rings on piston, place 
the top two rings, each in turn, in its running 
area in cylinder bore and check end gap. This 
gap should be 0.75 mm (0.030 1n) max. in a used 


Piston Ring 


N 


End Gap 


"Pip" Mark 


Piston 


Oil Control Ring 
(Three-piece) 
Expander 


Piston ring installation 
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cylinder bore and 0.3/0.5 mm (0.012 in) in a 
new cylinder bore. 

4, After installing the new compression (top 
and middle) rings on piston, check piston-to- 
ring side clearance. Maximum recommended 
side clearance is 0.040/0.105 mm 
(0.0016/0.0041 in). If side clearance is grater 
than specified, a new piston must be used. 


INSTALL PISTON RINGS 


NOTE: Rings must be installed correctly. 

Ring installation instructions are usually 

included with new ring sets. Follow 

instructions carefully. Use a piston ring 
expander to install rings. Install the bottom 

(otl control) ring first and the top 

compression ring last. 

1. Oil Control Ring (Bottom Groove): Install 
the expander and then the rail. Make sure the 
ends of the expander are not overlapped. 

2. Compression Ring (Center Groove): In- 
stall the center ring using a piston ring installa- 
tion tool. Make sure the "pip" mark is up and 
the PINK stripe 1s to the left of end gap. 

3. Compression Ring (Top Groove): Instal 
the top ring using a piston ring installation tool. 
Make sure to "pip" mark is up and the BLUE 
stripe is to the left of the end gap. 


Connecting Rods 


Offset Stepped-cap Connecting Rods are used 
in all of these engines. 

Check bearing area (big end) for excessive 
wear, score marks, running and side clearances 
(Refer to Section 1, "Specifications, Tolerances, 
And Special Torque Values"). Replace rod and 
cap if scored or excessively worn. 

Service replacement connecting rods are 
available in STD crankpin size and 0.25 mm 
(0.010 in.) undersize. The 0.25 mm (0.010 in) 
undersized rod can be identified by the drilled 
hole located in the lower end of the rod shank. 
Always refer to the correct replacements are 
used. 


Oil Pump 


Pump can be checked/replaced without re- 
moving closure plate. 

Check oil pressure relief valve body, piston, 
and spring. Piston and body should be free of 
nicks or burrs. Check spring for ear or distor- 
tion. Spring free length should be approximate- 
ly 0.992 in. Replace spring if distorted or worn. 


Governor Gear 


Inspect the governor gear teeth. Look for any 
evidence of worn, chipped, or cracked teeth. If 
one or more of these problems is noted, replace 
the governor gear. 

The governor gear must be replaced once it is 
removed from the engine. 
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ENGINE REASSEMBLY 


The following sequence is suggested for com- 
plete engine reassembly. This procedure as- 
sumes that all components are new or have 
been reconditioned, and all component subas- 
sembly work has been completed. This proce- 
dure may be varied to accommodate options or 
special equipment. 

NOTE: Make sure the engine is assembled 

using all specified torque values, tightening 

sequences, and clearances. Failure to observe 
specifications could cause severe engine wear 
or damage. Always use new gaskets. 

. Install flywheel end bearing. 

. Install governor gear and crosshaft. 

. Install crankshaft. 

. Install piston rings. 

. Install piston to connecting rod. 

. Install piston and rod to crankshaft. 

. Install balance shaft. 

. Install hydraulic lifters and camshaft. 

. Check camshaft end play. 

. Install and torque closure plate. 

. Install oil pump. 

. Install pro end oil seal. 

. Install flywheel end oil seal. 

. Install stator and leads. 

. Install flywheel, grass screen and drive 


I = = k= pp = 
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16. Install fuel line. 
17. Install and adjust ignition module. 


-~ 


j Hex Socket 
E Screw 
Relief Valve Bracket 


Spring 


| ~ Piston 


| 


7*— Valve Body 


Cil pressure relief valve 


Make Mark 


Cil Gallery 


Marking position of oil gallery 
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18. Assemble cylinder head. 

19. Install cylinder head. 

20. Install baffles and blower housing. 

21. Install cylinder head baffle. 

22. Install valve cover. 

23. Install fuel pump. 

24. Install electric starter and cover. 

25. Install fuel tank. 

26. Install rectifier-regulator. 

27. Install carburetor. 

28. Install and adjust governor arm. 

29. Install throttle bracket. 

30. Install choke and air cleaner base plate. 

31. Install air cleaner element/precleaner and 
cover. 

32. Install oil filter and Oil Sentry. 

33. Install dipstick. 

34. Install retractable starter. 

35. Install muffler and bracket. 


Flywheel End Bearing 


1. Mark the position of one of the crankcase 
bearing oil galleries on the crankcase. 

2. Assemble the KO-1028 bearing installer 
to the NU-4747 handle. Install the sleeve bear- 
ing to the bearing installer. Align the oil hole in 
the bearing with the alignment notch on the 
installer. 

3. Position the installer/bearing to the bear- 
ing bore of crankcase. Make sure the alignment 
notch of installer and mark on crankcase are 
aligned. 

4. Drive the bearing into the crankcase. 
Make sure the bearing is installed straight and 
true in bore and that the tool bottoms against 
the crankcase. 

NOTE: Make sure the hole in the sleeve bear- 

ing is aligned with the oil gallery in crank- 

case. Improper positioning of the bearings 
can cause engine failure due to lack of 
lubrication. 


Governor Gear and Cross Shaft 


NOTE: Reuse of an old (removed) governor 

gear is not recommended. 

1. Install the thrust washer to governor gear 
shaft. 

2. Position the regulating pin to governor 
gear/flyweights as shown. Slide the governor 
gear/regulating pin over the governor gear 
shaft. 

3. Using the KO-1030 oil seal installer, in- 
stall a new governor cross shaft oil seal into the 
crankcase. 

4. Install one plain washer to the cross shaft 
and insert the cross shaft (from inside crank- 
case) thorough the crankcase and oil seal. 

5. Install one plain washer and hitch pin. 
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Crankshaft 


1. Lubricate the flywheel end bearing sur- 
faces of the crankshaft and crankcase with en- 
gine oil. 

2. Insert the crankshaft through the fly- 
wheel end bearing. 


Piston and Connecting Rod 


1. Install the piston, connecting rod, piston 
pin, and piston pin retainers. 

NOTE: Proper orientation of the 

piston/connecting rod inside the engine is ex- 

tremely important. Improper orientation can 

cause extensive wear or damage. 

2. Stagger the piston rings in the grooves un- 
til the end gaps are 120 degrees apart. 


KO-1030 Seal Installer 
A 


— 


Hitch Pin 
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mU 
n Plaln Washer 


Installing cross shaft 


Governor 
Cross Shaft 


Crankshaft 


Installing crankshaft 
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Piston 
Wrist Pin 


Retainer 
d 


Connecting 
Rod 


Wrist Pin 


Installing piston to connecting rod 


Piston Ring Compressor 
Installed Around Piston 


Installing piston and connecting rod 


3. Lubricate the cylinder bore, piston, and 
rings with engine oil. Compress the piston rings 
using a piston ring compressor. 

4. Orient the "Fly" mark on piston towards 
the flywheel side of crankcase. Gently push the 
piston/connecting rod into bore. Do not pound 
on the piston. 

5. Lubricate the crankshaft journal and con- 
necting rod bearing surfaces with engine oil. In- 
stall the rod cap to connecting rod. 

6. Install the hex flange screws and torque in 
increments to 22.6 N-m (200 inch lbs.). 

7. Rotate the crankshaft until the piston is at 
the top dead center in the cylinder bore. 


Balance Shaft 


1. Lubricate the balance shaft bearing sur- 
faces of crankshaft and balance shaft with en- 
gine oil. 

2. Align the timing mark on the balance 
shaft gear and the larger gear on crankshaft. 
Lower the balance shaft into the bearing sur- 
face in the crankcase. 

Make sure the balance shaft gear, large 

crankshaft gear and the governor gear teeth 

mesh and the timing marks are aligned. 


Hydraullc Lifters and Camshaft 


1. Lubricate the hydraulic lifters and lifter 
bores in crankcase with engine oil. 

2. Install the hydraulic lifters into the appro- 
priate intake or exhaust lifter bore in the 
crankcase. 

NOTE: Install the lifters from inside the 

crankcase. The chamfered edge of the lifter 

must be inserted towards the cylinder head 
gasket surface. The intake hydraulic lifter is 
farthest from the crankcase gasket surface. 

The exhaust hydraulic lifter is nearest to the 

crankcase gasket surface. 

3. Lubricate the camshaft bearing surfaces 
of crankcase and camshaft with engine oil. 

4, Align the timing marks on the camshaft 
gear and the smaller gear on crankshaft. Lower 
the camshaft into the bearing surface in 
crankcase. 


Lifter 


Installing hydraulic lifters 
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Camshaft ê , Crankshaft Timing Mark 
Timing Mark (Small Crankgear) 
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Aligning timing marks on crankgear and camgear 
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Checking camshaft end play 


Make sure the camshaft gear and smaller 
gear on crankshaft mesh and the timing 
marks are aligned. 


DETERMINE CAMSHAFT END PLAY 


1. Install the shim spacer, removed during 
disassembly, to the camshaft. 

2. Install the camshaft end play checking 
tool no. KO-1031 to the crankcase and cam- 
shaft. secure the tool to the crankcase with the 
hex flange screws provided. 

3. Using a flat feeler gauge, measure the 
camshaft end play between the shim spacer and 
the end play checking tool. Camshaft end play 
should be 0.076/0.127 mm (0.003/0.005 in). 

4. If the camshaft end play is not within the 
specified range, remove the end play checking 
tool and add, remove, or replace shims as 
necessary. 


Several color shims are available: 

White: 0.69215/0.73025 mm (0.02725/0.02875 
in) 

Blue: 0.74295/0.78105 mm (0.02929/0.03075 


in 
Red: 0.79375/0.83185 mm (0.03125/0.03275 in) 
Yellow: 0.84455/0.88265 mm (0.03325/0.03475 
in) 

Green: 0.89535/0.99345 mm (0.03525/0.03675 
in) 

Gray: 0.94615/0.98425 mm (0.03725/0.03875 


in) 
Black: 0.99695/1.03505 mm (0.03925/0.04075 
in) 

5. Reinstall the end play checking tool and 
recheck end play. 

6. Repeat steps 4 and 5 until the end play is 
within the specified range. 


Oil Pressure Relief Valve 


1. Place the relief valve body in the cavity of 
the closure plate. 

2. Insert the piston and spring into the body. 

3. Install the bracket and hex flange screw. 


Closure plate sealant pattern 


Oil Pickup 


Install the oil pickup, O-ring, and hex flange 
screw. 

NOTE: Lightly grease O-ring and install be- 

fore oil pickup. 


Closure Plate to Crankshaft 


RTV sealant is used as a gasket between the 
closure plate and crankcase. GE Silmate? type 
RTV-1473 or RTV-108 silicone sealant (or 
equivalent) 1s recommended. 

1. Prepare the sealing surfaces of the crank- 
case and closure plate as directed by the sealant 
manufacture. 

NOTE: Do not scrape the surfaces when 

cleaning as this will damage the surfaces. 

This could result in leaks. The use of a gasket 

removing solvent is recommended. 

2. Apply a 1/16" bead of sealant to the closure 
plate as shown. 

3. Install the closure plate to the crankcase 
and install the twelve hex flange screws. Tight- 
en the screws hand tight. 

4. Torque the fasteners, in the sequence 
shown to 24.4 N-m (216 inch lbs.). 


Oil Pump 


1. Lubricate the oil pump cavity and oil 
pump rotors with engine oil. Install the outer 
and inner oil pump rotors. 

2. Install the O-ring in the groove in the clo- 
sure plate. 

3. Install the oil pump cover (machined side 
towards O-ring). Secure with three hex flange 
Screws. 
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Closure plate fastener torque pattern 


NOTE: Apply sealant to the oil pump couer 

hex flange screws to prevent leakage. 

4. Torque the screws as follows: 

e First Time Installation On A New Closure 
Plate: 

6.2 N-m (55 inch lbs.). 

e Reinstallation On A Used Closure Plate: 
4.0 N-m (35 inch lbs.) 


Oll Seals 


1. Slide the seal protector sleeve, no. KO- 
1037, over the crankshaft. Generously lubri- 
cate the lips of oil seal with light grease. Slide 
the oil seal over the sleeve. 

2. Use handle no. KO-1036 and seal driver 
no. KO-1027. Install the seals until the driver 
bottoms against the crankcase of closure plate. 


Stator and Wiring Harness 


1. Position the stator leads towards the hole i 
the crankcase. Insert the stator leads through 
the hole to the outside of the crankcase. 


Outer Rotor 
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2. Install the stator using four hex socket 
head screws. Torque the screws to 4.0 N-m (35 
inch lbs.). 

3. Secure the stator leads to the crankcase 
with the clip and hex flange screw. 

4. Install the connector body to the stator 
leads. 

5. Secure the kill lead to the crankcase with 
the clip and hex flange screw. 


Fan and Flywheel 


CAUTION: Using improper procedures to 
install the flywheel can crack or damage the 
crankshaft and/or flywheel. This not only 
causes extensive engine damage, but can also 
cause personal injury, since broken 
fragments could be thrown from the engine. 
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Ka 


Kill Lead 
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Installing stator 
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Fan 


Installing oil pump gears and o-ring 


Installing flywheel 
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Always observe and use the following 
precautions and procedures when installing 
the flywheel. 
NOTE: Before installing the flywheel make 
sure the crankshaft taper and flywheel hub 
are clean, dry and completely free of 
lubricants. The presence of lubricants can 
cause the flywheel to be over-stressed and 
damaged when the flange screw is torqued to 
specification. 

Make sure the flywheel key is installed 
properly in the keyway. The flywheel can 
become cracked or damaged if the key is not 
installed properly in the keyway. 

Always use a flywheel strap wrench to hold 
the flywheel when tightening the flywheel 
fastener. Do not use any type of bar wedge 
between the cooling fins or flywheel ring gear, 
as these parts could become cracked or 
damaged. 

1. Install the fan, spacers and hex flange 
screws to the flywheel. Torque the hex flange 
screws to 9.9 N-m (88 inch lbs.). 

2. Install the woodruff key into the keyway 
in the crankshaft. 

3. Place the flywheel over the 
keyway/crankshaft. Install grass screen, drive 
cup, plain washer (flat side of plain washer to- 
wards the drive cup), and the hex flange screw. 

4, Hold the flywheel with a strap wrench and 
torque the hex flange screw to 66.4 N-m (491 
inch lbs.). 


Fuel Line 


Install the fuel line, clamp and hex flange 
screw. 


Ignition Module 


1. Install the ignition module and hex flange 
screws to the bosses on crankcase. Move the 
module as far from the flywheel/magnet as pos- 
sible. Tighten the hex flange screws slightly. 

2. Insert a 10 mm (0.394 in) flat feeler gauge 
or shim stock between the magnet and ignition 
module. Loosen the hex flange screws so the 
magnet pulls the module against the feeler 
gauge. 

3. Tighten the hex flange screws as follows: 

e First Time Installation On A New Short 
Block: 6.2 N-m (55 inch lbs.) 

e All Reinstallations: 4.0 N-m (35 inch lbs.). 

4. Rotate the flywheel back and forth; check 
to make sure the magnet does not strike the 
module. 

5. Check the gap with feeler gauge and read- 
just if necessary. Final Air Gap: 0.203/0.305 
mm (0.008/0.012 in) 

6. Connect the kill lead to the tab terminal 
on ignition module. 
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Cylinder Head Components 


1. Install the rocker bridge to the cylinder 
head. Make sure the small (counterbored) hole 
is towards the exhaust port side of the cylinder 
head. Secure the rocker bridge with two hex cap 
Screws. 

2. Install the intake valve stem seal, intake 
valve, intake valve spring seat, intake valve 
spring, and valve spring cap. Compress the 
valve spring using a valve spring compressor 
and install the keeper. 

3. Position the rocker arms over the valve 
stems and rocker arm bridge. Insert the pin 
(from breather reed side) through the rocker 
bridge and rocker arms. 


Hex Flange Screw <—— pa 
PA E N Fuel Line 


Installing fuel line 


Installing ignition module 


Screws 


Breather Reed Retainer 
Hex EE =— And Breather Reed 


° , Hex Flange Screw 
And Spacer 


Installing cylinder head 
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Cylinder head fastener tightening sequence 


Cylinder Head 


1. Install a new cylinder head gasket. 

2. Install the cylinder head spacer (closest to 
the exhaust port) and hex flange screws. 
Torque the screws in increments of 10 ft. lbs. in 
the sequence shown to 40.7 N-m (30 inch lbs.). 

3. Install the push rods and compress the 
valve springs. Snap the push rods underneath 
the rocker arms. 

4. Install the spark plug into the cylinder 
head. Torque the spark plug to 38.0/43.4 N-m 
(28/32 inch lbs.). 

5. Install the breather reed, breather reed re- 
tainer, and hex flange screw. 


Baffles and Blower Housing 


NOTE: Leave all hardware slightly loose un- 

til all sheet metal pieces are in position. 

1. Install the heat deflector, intake manifold, 
and gaskets to the cylinder head intake port us- 
ing two hex socket screws. Torque the hex sock- 
et screws to 9.9 N-m (88 inch lbs.). 

2. Install the grommet around the high ten- 
sion lead. Insert the grommet into the slot in 
the blower housing. Install the blower housing 
and baffles using hex flange screws. 


Compress Valve 
Spring 


Installing push rods under rocker arms 


Valve cover sealant pattern 


3. Install cylinder head baffle to the cylinder 
head using hex flange screws. 
4, Tighten all hardware. 


Valve Cover and Muffler Bracket 


RTV silicone sealant is used as a gasket be- 
tween the valve cover and crankcase. GE 
Silmate® type RTV-1473 or RTV-108 silicone 
sealant (or equivalent) is recommended. 

1. Prepare the sealing surfaces of the cylin- 
der head and valve cover as directed by the seal- 
ant manufacturer. 

NOTE: Do not scrape surfaces when clean- 

ing as this will damage the surface and could 

cause leaks. The use of a gasket removing sol- 
vent is recommended. 


Valve cover torque sequence 
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Hex Flange Screws, 


Installing fuel pump 


2. Apply a 1/16" bead of sealant to the cylin- 
der head as shown. 

3. Install the valve cover, lift bracket (lifting 
hole towards flywheel), and two hex flange 
screws. 

4. Torque the screws in the sequence shown, 
as follows: 

e First Time Installation On A New Cylinder 
Head: 10.7 N-m (95 inch lbs.). 

e All Reinstallation: 7.3 N-m (65 inch lbs.). 


Fuel Pump 


1. Install the rubber line and two hose 
clamps to the fuel pump end of the metal fuel 
line. Secure the rubber fuel line to the steel fuel 
line with on of the clamps. 

2. Install the gasket, fuel pump, and two hex 
flange screws. Torque the screws as follows: 

e First Time Installation On A New Short 
Block: 9.0 N-m (80 inch lbs.). 

e All Reinstallations: 7.3 N-m (65 inch lbs.). 


Electric Starter 
ELECTRIC STARTER (BENDIX DRIVE OR SOLENOID SHIFT) 


1. Install the starter and spacers on the 
mounting studs. 

2. Install the starter cover and the two hex 
flange screws. 

3. Connect the lead to the starter 
terminal(s). 


Vis Starter 


Installing electric starter 
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Fuel Tank 


1. Connect the fuel hose to the shut-off 
valve. 

2. Install the hex flange screws to upper 
bracket of fuel tank. Install hex flange nuts to 
studs in lower bracket of fuel tank. 


Rectifler-Regulator 


1. Install the rectifier-regulator and hex 
flange screws. 

2. Install the connector to the rectifier- 
regulator, 


Carburetor and External Governor Components 


1. Install the rubber fuel line and tow hose 
clamps to the metal fuel line. Secure the metal 
fuel line with one of the hose clamps. 

2. Install the bushing and the throttle link- 
age to the carburetor throttle lever. 

3. Install the gasket and carburetor over the 
intake studs. Install the free end of the rubber 
fuel line to the carburetor fuel inlet fitting as 
the carburetor is inserted over the studs. Se- 
cure the fuel line with the other hose clamp. 

4. Install the throttle linkage and bushing to 
governor lever. 

5. Install the governor lever to governor 
cross shaft. Do not tighten the hex nut on the 
governor lever until the lever is adjusted (step 
6). 

6. Adjust the governor lever/governor gear. 

a. Pull the governor lever away from the 
carburetor (wide open throttle). 

b. Insert a nail in the cross shaft hole or 
grasp the cross shaft with a pliers and turn 
the shaft counterclockwise as far as it will go, 

c. Tighten the hex nut securely. 


Throttle Bracket 


1. Install the throttle bracket assembly with 
two hex flange screws. 

2. Install the governor spring in the appro- 
priate hole in the governor arm and throttle 
control lever, as indicated in the chart. Note 
that hole positions are counted from the top of 
the lever. RPM should be checked with a 
tachometer. 


Air Cleaner 


1. Connect choke linkage to the carburetor 
choke lever. Install the base plate to the studs 
and connect the breather hose to the rocker 
arm cover. 

2. Install the air cleaner base and gasket to 
the studs and torque the hex flange nuts to 9.9 
N-m (88 inch lbs.). 

3. Install the element and precleaner, ele- 
ment cover, washer, and wing nut. 

4. Install the air cleaner cover and knob. 
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Retractable Starter 


1. Install the retractable starter and five hex 
flange screws to blower housing. Leave the 
screws slightly loose. 

2. Pull the starter handle out until the pawls 
engage in the drive cup. Hold the handle in this 
position and tighten the screws securely. 


KOHLER COMMAND 11 and 12.5 HP 


Muffler 


1. Install the gasket, muffler, and hex flange 
nuts to the exhaust port studs. Leave the nuts 
slightly loose. 

2. Secure the muffler bracket using the two 
hex flange screws. 

3. Torque the hex flange nuts to 24.4 N-m 
(215 inch lbs.), screws to 9.9 N-m (88 inch lbs.). 
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AIR CLEANER 


These engines are equipped with a high-den- 
sity paper air cleaner element. Some models 
may also be equipped with an oiled foam 
precleaner which surrounds the paper element. 


ELEMENT REPLACEMENT 


1. Remove the wing nut and air cleaner 
cover. 

2. Remove the precleaner (if so equipped), el- 
ement cover nut, element cover, paper element, 
and seal. 


Optional 
Precleaner 


Element 


Wing Nut 


it 


\ 
Air Cleaner Cover ( Ó | l 
v À ` 
S N f 
N 


Cover Nut 


Magnum 


3. Remove the base screws, air cleaner base, 
gasket, and breather hose. 

4. Install the breather hose, gasket, air 
cleaner base, and screws. 

NOTE: Make sure breather hose seals tightly 

in air cleaner base and breather cover to pre- 

vent unfiltered air from entering engine. 

5. Install the seal, paper element, element 
cover, and element cover nut. Tighten nut to 50 
in. lbs. torque. 

6. if so equipped, install the precleaner 
(cleaned and oiled) over the paper element. 

7. Install the air cleaner cover and wing nut. 


Gasket 


Base 
Screws (3) 


KN 
Seal * f 
an AD A 


Gi Breather 


Hose 


Air Cleaner 
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Element 


Element 
Cover 


Air cleaner assembly—exploded view 
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Tighten wing nut until it is snug against cover 
— do not overtighten. 


SERVICE 
Precleaner 


1. If so equipped, wash and reoil the 
precleaner every 25 operating hours (more of- 
ten under extremely dusty or dirty conditions). 

2. Rinse the precleaner thoroughly until all 
traces of detergent are eliminated. Squeeze out 
excess water (do not wring). Allow precleaner to 
air dry. 

3. Saturate the precleaner in clean, fresh en- 
gine oil. Squeeze out excess oil. 

4. Reinstall the precleaner over paper 
element. 


Paper Element 


Every 100 operating hours (more often under 
extremely dusty or dirty conditions) check the 
paper element. Replace the element as follows: 

1. Remove the precleaner (if so equipped), el- 
ement cover nut, element cover, and paper 
element. 

2. Replace a dirty, bent or damaged element 
with a new element. Handle new elements care- 
fully; do not use if surfaces are bent or 
damaged. 

NOTE: Do not wash the paper element or use 

compressed air as this will damage the 

element. 

3. Reinstall the paper element, element cov- 
er, and element cover nut. Make sure nut is 
tightened securely and element is sealed tightly 
against the element cover and air cleaner base. 

4. Install the precleaner (cleaned and oiled) 
over the paper element. 

5. Install the air cleaner cover and wing nut. 
Tighten wing nut until it is snug against cover 
— do not overtighten. 


Element 


Cover Nut ¿22 
>” 
Element 
Cover p ler 
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ir Cleaner 


Air cleaner components 


Base Screws d 


Breather Ee 
Hose 


Air cleaner components 


Inspect Air Cleaner Components 


Whenever the air cleaner cover is removed, or 
servicing the element or precleaner, check the 
following components: 

Air Cleaner Base — Make sure it is secured 
tightly to carburetor and is not bent or 
damaged. 

Element Cover and Element Cover Nut 
— Make sure element cover is not bent or dam- 
aged. Make sure element cover nut is secured 
tightly to seal element between air cleaner base 
and element cover. Tighten nut to 50 in. lbs. 
torque. 

Breather Tube — Make sure it is sealed 
tightly in air cleaner base and breather cover. 

NOTE: Damaged, worn, or loose air cleaner 

components could allow unfiltered air into 

the engine causing premature wear and fail- 
ure. Replace all damaged or worn 
components. 


FUEL SYSTEM 


The typical fuel system and related compo- 
nents include the fuel tank with vented cap, 
shutoff valve with screen, in-line fuel filter, fuel 
pump, carburetor, and interconnecting fuel 
line. 


Operation 


The fuel from the tank is moved through the 
screen and shutoff valve, in-line filter, and fuel 
lines by the fuel pump. Fuel then enters the 
carburetor float bowl and is moved into the car- 
buretor body where it is mixed with air. This 
fuel-air mixture is then burned in the engine 
combustion chamber. 

CAUTION: Gasoline is extremely flammable 

and its vapors can explode if ignited. Before 

troubleshooting the fuel system, make sure 
there are no sources of heat, flames, or sparks 
nearby as these can ignite gasoline vapors. 

Disconnect and ground the spark plug lead to 


Model 
M8 
Alr Cleaner 
Element Cover Nut 
OGRE He MD: es acts: ss 50 


Angle of Operation - Maximum 
(At Full Oil Level; intermittent Operation) 
With Oil Sentry™ 


CarbaSidedO code do 3 15° 
Cerb. side DOWN buses ans. 35° 
Flywheel End Up .............. 3:59 
Flywheel End Down ........... 45° 
Without Oil Sentry™ 

Garb: Side UP . = Er GUESS 45° 
Carb. Side Down .............. 359 
Flywheel End Up .............. 35° 
Flywheel End Down ........... 45° 


Balance Gear 
Ee ae anie AS. = 


Camshaft 
ENG EIS wae di: op s PER mos 
Camshaft to Camshaft Pin 
Running Clearance .......... 
Camgear Cover Fastener 
Torque Hp. do der ü ca cg — 
Camshaft Pin Depth 
From Crankcase Surface ..... 
Cup Plug Depth from 
Crankcase Surface .......... 


.005/.010 


.0010/.0035 


.275/.285 


.055/.065 


Carburetor 
Preliminary Main Fuel 

Screw Setting (Turns)........ 2 
Preliminary Idle Fuel 

Screw Setting (Turns)........ 
FloatLevel.................... 
FIOSINIDIOD -vin ete s E dE 
Fuel Inlet Seat 

Torque en. dB.) saam 35 
Bowl Retaining Screw 

Ferqwe tin. MOS oec onis 50 
Float to Float Pin 

Tower Clearance ............ .010 


1-1/4 


1-1/32 


Connecting Rod (Posi-Lock) 
New Service Rod Nut 
Torquesximnslbe* aura 140 
Used Rod Nut 
Torque (in. Ipinrtr,, 100 
Rod to Crankpin Running 
Clearance - New............. 
Rod to Crankpin Max. Wear 


001/.002 


0025 
Rod to Piston Pin Running 

Clearance - New............. 
Piston Pin End | D. 


.0006/ 0011 


.6255/.6258 
Rod Side Play on 


CPERIDBITI. si rr Rem t .005/ 016 
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50 


15° 
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eg 45° 
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.4998/.5001 


.4996 


.005/.010 
.0010/.0035 
115 
.300/.330 


.000/.030 


juo 
poo 
11/64 (+ 1/32) 
4/32 
35 
50 


.010 


260 
200 
.001/.002 
.0025 
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8596/:8599 
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Model 
M12 


50 


15° 
23° 
30° 
45^ 
45° 
230 
30° 
45° 


.002/.010 
.4998/ 5001 


.4996 


.005/.010 
0010/.0035 
115 
.300/.330 


.000/.030 


1-1/2 
2- 1/2 
11/64 (+ 1/32) 
151/32 
35 
50 


.010 


260 
200 
001/.002 
.0025 
0003/.0008 
8757/ 8760 
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Model 
M14 


50 


das 
239 
30° 
45° 
45° 
239 
30° 
45° 


.002/.010 
.4998/.5001 


.4996 


.005/.010 
.0010/.0035 
TS 
.300/.330 


.000/.030 
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2-1/2 
11/64 (+ 1/32) 
151/32 
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50 


010 


260 
200 
001/.002 
0025 
.0003/.0008 
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Model 
M16 


50 


15° 
23° 
30° 
450 
450 
230 
30° 
450 


.002/.010 
.4998/.5001 


4996 


.005/.010 
.0010/.0035 
115 
.300/.330 


.000/.030 


Ga 
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11/64 (1 1/32) 
1- 1/32 
35 
50 


010 


260 
200 
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0025 
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eg 


Crankshaft 
Crankshaft End Play ........... 
Main Bearing Surface 

O D.-New.................. 
Main Bearing Surface Max. 

Wear LiMit .................. 
Crankpin O.D. - NeW........... 
Crankpin O.D. Max. 

Out ol Been, Asa 25 ces 
Crankpin O.D. Max. Taper ..... 


Cylinder Bore 

LD: = NOW L; za Ee Mm rye 
ID. Max. Wear Limit ........... 
ID. Max. Out of Round ........ 
LD Max. Taper ................ 


Cylinder Head 
Cap Screw Torque 

(RADIOS ras cc he ee 
Max. Out of Flatness ........... 


Fan/Flywheel 
Fan Fastener 

Torque (in. IDS.) ............. 
Flywheel Fastener 

Torque (ft. lb)2í.............. 


Fuel Pump 
Mounting Screw 
Torque (in. Ib.) .............. 


Fuel Tank 
Isolation Mount Torque ........ 
Upper Bracket to Tank 

Fastener Torque (in. Ib.) ..... 
Lower Bracket to Tank 

Fastener Torque (in. Ib.) ..... 
Lower Bracket to Crankcase 

Bracket Fastener Torque 

Bn. ) o ooo Sate ood ss E EIE Y ees 
Top Tank Bracket to Cyl. 

Head Fastener Torque 

(in. 1D.) ; 22er reram 


Gear Reduction Unit 
Gear Reduction Shaft 
End Play... reni eere ais es 


Governor 
Governor Bushing 

Torque (in. Ib.) .............. 
Governor Bushing to Cross 

Shaft Running Clearance .... 
Governor Gear to Stub 

Shaft Running Clearance .... 
Governor Cross Shaft 

EDO Prey wins yy ns Z Ree) 


Model 
M8 


.002/.023 


1.1811/1.1814 


1.1811 


2.9380/2.9370 


2.941 
.005 
.003 


15/20 
.003 


115 


85/90 


40/45 


Hand Tight 


90 


90 


70 


150 


.001/.030 


100/120 


.0005/.0020 


.0005/.0020 


.001/.056 


Model 
M10 


.003/.020 
1.5745/1.5749 


1.5745 
1.5000/1.4995 


.0005 
.001 


3.2515/3.2505 
3.254 
.005 
.002 


25/30 
.003 


115 


40/45 


40/45 


Hand Tight 


.008/.030 


100/120 
.0010/.0025 
.0005/.0020 


.001/.069 


Model 
M12 


.003/.020 
1.5745/1.5749 


1.5745 
1.5000/1.4995 


.0005 
.001 


3.3755/3.3745 
3.378 
.005 
.002 


25/30 
.003 


115 


40/45 


40/45 


Hand Tight 


.005/.030 


100/120 
.0010/.0025 
.0005/.0020 


.001/.069 


Model 
M14 


.003/.020 
1.5745/1.5749 


1.5745 
1.5000/1.4995 


.0005 
.001 


3.5005/3.4995 
3.503 
.005 
.002 


25/30 
.003 


115 


40/45 


40/45 


Hand Tight 


.005/.030 


100/120 
.0010/.0025 
.0005/.0020 


.001/.069 


Model 
M16 


.003/.020 
1.5745/1.5749 


1.5745 
1.5000/1.4995 


.0005 
.001 


3.7505/3.7495 
3.753 
.005 
.002 


25/30 
.003 


115 


40/45 


40/45 


Hand Tight 


.005/.030 


100/120 
.0010/.0025 
.0005/.0020 


.001/.069 
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Model Model Model Model Model 
M8 M10 M12 M14 M16 
Ignition 
Ignition Module to 
Magnet Air Gap ............. .012/.016 .012/.016 .012/.016 .012/.016 .012/.016 
Spark Plug Type 
(Champion® or Equiv.)....... RCJ-8 RH-10 RH-10 RH-10 RH-10 
Spark Plug Gap ............... .025 .025 .025 .025 .025 
Spark Plug Torque (ft. Ib.) ...... 18/22 18/22 18/22 18/22 18/22 
Ignition Module Mounting 
Screw Torque (in. lbs.) ....... 32 32 32 32 32 
Keyswitch Nut Torque 
IDE mme — 90/100 90/100 90/100 90/100 
Oil Pan/Oil Sentry" 
Oil Sentry Switch Max. 
Torque (in. Ib.) ............. 90 "^ 90 90 90 90 
Piston and Piston Rings 
(Style "A" Pistons) 
Thrust Face O.D. @ D1 
- New” ..................... 2.9297/2.9281 3.2432/3.2413 3.368/3.365 3.4941/3.4925 — 
Thrust Face O.D. @ D1 - Max." 
MEIER dus a on 2.925 3.238 3.363 3.491 — 
Thrust Face to Bore 
Clearance @ D1 - New" ..... .007/.010 .007/.010 .007/.010 .007/.010 — 
Piston Ring End Gap - New .... .007/.017 .010/.020 .010/.020 .010/.020 — 
Piston Ring End Gap - 
Used (Max.)................. .027 .030 .030 .030 -— 
Piston Ring Side 
Clearance - Max. ............ .006 .006 .006 .006 — 
Piston Pin O.D. - New.......... .6247/.6249 .8591/.8593 .8752/.8754 .8752/.8754 — 
Piston and Piston Rings 
(Styles "C" And "D" Pistons) 
Thrust Face O.D. @ D1 
NOW Loc AE RRE ins 2.9336/2.9329 = — — 3.7455/3.7465 
Thrust Face O.D. (2 D1 
- Max. Wear Limit'?........... 2.9312 — — — 3.7435 
Thrust Face to Bore 
Clearance @ D1- New" ..... .0034/.0051 — — — .0030/.0050 
Piston Ring End Gap - New’.... .010/.023 — — — .010/.020 
Piston Ring End Gap 
- Used (Max.)? ............... .032 — — — .030 
Piston Ring Side 
Clearance - Max. ............ .006 — — — .006 
Piston Pin O.D. - New.......... .6247/.6249 — — — .8752/.8754 
Valves and Tappets 
Intake Valve to Tappet 
Clearance - Cold ............ .006/.008 .008/.010 .008/.010 .008/.010 .008/.010 
Exhaust Valve to Tappet 
Clearance - Cold ............ .017/.019 .017/.019 .017/.019 .017/.019 .017/.019 
Intake Valve Minimum 
Lift « Zaro Las rus as cos .2718 .318 218 .318 218 
Exhaust Valve Minimum 
LINES ZOO Lait suse ceases .2482 218 218 218 .318 
Intake Valve Minimum 
Stem o o cover RE is ys .3103 .3103 .3103 .3103 .3103 
Exhaust Valve Minimum 
Stem Q.D. oia sew ga T aa .3074 .3074 .3074 .3074 .3074 
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Model Model Model Model Model 
M8 M10 M12 M14 M16 
Valves and Tappets (Cont.) 
Nominal Valve Seat Angle...... 45° 45° 43° 45° 45° 
Valve Guide Reamer Size ...... 125 3125 3125 (31125 .3125 
Intake Valve Guide I.D. 
Max. Wear Limit ............. .006 .006 .006 .006 .006 
Exhaust Valve Guide I.D. 
Max. Wear Limit osasunean .008 .008 .008 .008 .008 
Throttle Control Lever 
Remote Throttle Control 
Nut Torque (in. Ib.)9 ......... 10/15 10/15 10/15 10/15 10/15 
Engine Mtd. Throttle Control 
Nut Torque tin. Ib) 9.......9. 15/25 15/25 15/25 15/25 15/25 
Fixed Speed Applications 
(Shortened Throttle Control) 
Nut Torque (Im. ID) z...a.. ma: 70 70 70 70 70 


Fuel Shutoff Valve 


Some engines are equipped with a fuel shut- 
off valve with a wire mesh screen. On engines 
without the shutoff valve, a straight outlet fit- 


eliminate the possibility of sparks from the ig- 
nition system. 


Fuel Tank 


The fuel tank is made of a tough, impact re- 
sistant material. If the tank does become 
cracked or damaged, it is not repairable and 
must be replaced. 

Refer to the “Engine Disassembly and Reas- 
sembly” sections for complete fuel tank remov- 
al and installation procedures. 


ting is installed. The shutoff valve or outlet fit- 
ting are installed into the bottom of the fuel 
tank with a rubber grommet. 


REMOVAL 


1. Grasp the shutoff valve or outlet fitting 
and pull from tank using a side-to-side twisting 
motion. 


Vented Fuel 


Fuel Line Tank Cap 


me (mm 
(E Fuel 
-arburetor í Y EM SN 


A 


Camshaft Ay 


Fuel Line 


= Fuel Shutoff 
f A Valve With Scre 


-uel Pump en 


Fuel Line 


In-line 
Fuel Filter 


Typical fuel system 
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Xenoy Fuel Tank 


Isolation Mounts 
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Fuel Shutoff Valve Xenoy Fuel Tank 


Grommet 


ly 


Isolation 
Mounts 


Lower Tank 
Bracket 


Fuel tank 


2. Remove the grommet from tank, or from 
shutoff valve or outlet fitting. 


INSTALLATION 


1. Install the grommet into the bottom of the 
fuel tank. 

2. Pressthe shutoff valve or outlet fitting se- 
curely into the grommet. 


Isolation Mounts 


Isolation mounts are used on model M8 en- 
gines with top mounted tank, and on Models 
M10, and M12 engines with side mounted 
tanks. Install isolation mounts into fuel tank 
hand tight. 


Fuel Filter 


Some engines are equipped with an in-line 
fuel filter. Visually inspect the filter periodical- 
ly. Replace when dirty with a new filter. 


Fuel Pump 


Most Magnum engines are equipped with a 
mechanically operated fuel pump. On applica- 


Outlet Fuel Pump 
Valve 


Diaphragm 


Check Valve 


Mechanical fuel pmp 


tions using a gravity feed fuel system, the fuel 
pump is not used and the pump mounting pad 
on the crankcase is covered. 

The fuel pump body is constructed of a nylon 
material. The nylon body insulates the fuel 
from the hot engine crankcase and prevents 
fuel from vaporizing inside the pump. 

The mechanical fuel pump is operated by a le- 
ver which rides on the engine camshaft. The le- 
ver transmits a pumping action to the dia- 
phragm inside the pump body. This pumping 
action draws fuel in through the inlet check 
valve on the downward stroke of the dia- 
phragm. On the upward stroke of the dia- 
phragm, the fuel is forced out through the out- 
let check valve. 


REMOVAL 


1. Disconnect the fuel lines from the inlet 
and outlet fittings of the pump. 

2. Remove the fillister head screws, plain 
washers, fuel pump, and gasket. 

3. [f necessary, remove the fittings from 
pump body. 


REPAIR 


Nylon-bodied fuel pumps are not serviceable 
and must be replaced when faulty. Replace- 
ment pumps are available in kits which include 
the pump, mounting gasket, and plain washers. 

1. Apply a small amount of Permatex Avia- 
tion Perm-A-Gasket? (or equivalent) gasoline 
resistant thread sealant to fittings. Turn fit- 
tings into pump 6 full turns; continue turning 
fittings in same direction until desired position 
is reached. 

2. Install new gasket, fuel pump, plain wash- 
ers, and fillister head screws. 

WARNING: Make sure the fuel pump lever is 

positioned above the camshaft. Damage to the 

fuel pump, and subsequent severe engine 
damage could result if the lever is positioned 
below the camshaft. 

Make sure the plain washers are installed 
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Gasket 


Fittings "1 


ei 
dr: Pump 


Bu: Mounting Flange 
‘~~ Fillister Head Sems 
Screws (2) 


Installing fuel pump 


next to the mounting flange to prevent damage 
from the lockwasher. 

3. Torque screws 40-45 inch lbs. 

4. Connect fuel lines to inlet and outlet 
fittings. 


Carburetor 


CAUTION: Gasoline may be present in the 
carburetor and fuel system. Gasoline is ex- 
tremely flammable and its vapors can explode 
if ignited. Keep sparks, open flame, and other 
sources of ignition away from the engine. 
Wipe up spilled fuel immediately. 


ADJUSTMENT 


Turning the adjusting needles in (clockwise) 
decreases the supply of fuel to the carburetor. 
This gives a leaner fuel/air mixture. Turning 
the adjusting needles out (counterclockwise) in- 


Idle Main Fuel 


Speed v di Needle 


Screw SRB 
SQ Ms, 
Earl 
Let. Z 
SÉ e A 


Idle 
Fuel 
Needle 


Kohler-built adjustable jet carburetor 


creases the supply of fuel to the carburetor. 
This gives a richer fuel/air mixture. 

WARNING: Incorrect settings can cause a 

fouled spark plug, overheating, excessive 

valve wear, and other problems. To ensure 
correct settings, make sure the following ad- 

Justment procedures are used. 

Make carburetor adjsutments after the en- 
gine has warmed. 

1. Stop the engine. Turn the main fuel and 
idle fuel adjusting needles in (clockwise) until 
they bottom lightly. 

WARNING: The ends of the main fuel and 

idle fuel adjusting needles are tapered to crit- 

ical dimensions. Damage to needles and seats 
will result if needles are forced. 

2. Preliminary Settings: Turn the main fuel 
and idle fuel adjusting needles out (counter- 
clockwise) from lightly bottomed as follows: 
Start the engine and run at half-throttle for 5- 
10 minutes to warm up. Engine must be warm 
before making final settings (steps 4-6). 

3. Final Setting — Main Fuel: Place throttle 
in wide open position; and if possible, place en- 
gine under load. Turn main fuel adjusting nee- 
dle out (counterclockwise) from preliminary 
setting until the engine speed decreases (rich). 
Note the position of the needle. Now turn the 
adjusting needle in (clockwise). The engine 
speed may increase, then it will decrease as the 
needle is turned in (lean). Note the position of 
the needle. 

4. Final Setting — Idle Fuel: Place throttle 
into idle or slow position. Set idle fuel adjusting 
needle using the same procedure as in step 4. 

NOTE: To ensure best results when setting 

idle fuel mixture, the idle speed must not ex- 

ceed 1500 RPM. Typical idle speed is 1200 

RPM. See step 6. 

9. Idle Speed Setting: Place throttle into idle 
or slow position. Set idle speed to 1200 rpm + 
75 RPM by turning the idle speed adjusting 
screw in or out. 
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Kohler-built adjustable jet carburetor—exploded view 


NOTE: The actual idle speed depends on the 
application. Refer to the equipment manufac- 
turer’s instructions for specific idle speed 
settings. 


DISASSEMBLY 


1. Remove the bowl retaining screw, retain- 
ing screw gasket, and fuel bowl. 

2. Remove the float pin, float fuel inlet nee- 
dle, baffle gasket, and bowl gasket. 

3. Remove the fuel inlet seat and inlet seat 
gasket. Remove the idle fuel and main fuel ad- 
justing needles and springs. Remove the idle 
speed adjusting screw and spring. 

4. Further disassembly to remove the throt- 
tle and choke shafts is recommended only if 
these parts are to be replaced. Refer to '"Throt- 
tle And Choke Shaft Replacement." 


CLEANING 


CAUTION: Carburetor cleaners and sol- 
vents are extremely flammable. Keep sparks, 
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flames, and other sources of ignition away 

from area. Follow the cleaner manufacturer's 

warnings and instructions on its proper and 
safe use. Never use gasoline as a cleaning 
agent. 

Al! parts should be carefully cleaned using a 
carburetor cleaner (such as acetone). Be sure all 
gum deposits are removed from tne following 
areas: 


Carburetor body and bore: especially the 
areas where throttle plate, choke plate, and 
shafts are seated. 

Float and float hinge. 

Fuel bowl. 

Idle fuel and “off-idle”” ports in carbure- 
tor bore, ports in main fuel adjusting nee- 
dle, and main fuel seat. These areas can be 
cleaned a piece of fine wire in addition to clean- 
ers. Be careful not to enlarge the ports, or break 
the cleaning wire within ports. 

Blow out all passages with compressed. 

WARNING: Do not submerge carburetor in 

cleaner or solvent when fiber and rubber seals 

are installed. The cleaner may damage these 
seals. 


INSPECTION 


1. Carefully inspect all components and re- 
place those that are worn or damaged. 

2. Inspect the carburetor body for cracks, 
holes, and other wear or damage. 

3. Inspect the float for dents or holes. Check 
the float hinge for wear, and missing or dam- 
aged float tabs. 

4. Inspect the inlet needle and seat for wear 
or grooves. 

5. Inspect the tips of the main fuel and idle 
fuel adjusting needles for wear or grooves. 

6. Inspect the throttle and choke shaft and 
plate assemblies for wear or excessive play. 


REPAIR 


Always use new gaskets when servicing and 
reinstalling carburetors. Several repair kits are 
available which include the gaskets and other 
components. 

Two kits are available for replacement of the 
throttle and choke shafts in Kohler-built 
carburetors. 

Kit no. 25 757 04 services the Model M8 car- 
buretor with 1⁄2 in. venturi. 

Kit no. 25 757 05 services Models M10 and 
M12 carburetors with 1 in. venturi. 

CAUTION: Suitable eye protection (safety 

glasses, goggles, or face hood) should be worn 

for any procedure involving the use of com- 
pressed air, punches, hammers, chisels, 
drills, or grinding tools. 


#2-56x7/32" or Throttle Shaft/Lever Assembly - 
#3-48x7/32" 2 Styles For Model M8 (1/2" Carb.) 
Brass Screw 
Throttle Shaft - 4 Styles For 
Models M10, M12, M14, and M16 (1" Carb.) UH e N 
Choke Shaft Bushing = e= Mee M | Throttle 
Choke Detent es pues 
Ball And Spring P (Reused) 
Cu ada e, ^ 
83-48x7/32" | Choke Plate (Reused) 


Brass Screws 


xu Shatt 
Bushing 
ZA 
k Shaft 


^N Choke Lever 


(Reused) 
$2-56x7/32" or 
83-48x7/32" 
Brass Screw 


Throttle Shaft Bushing 


Throttle Plate (Reused) 


Carburetor 
Body 


i. c Gasket r 


QD 
Së 7 Battie Gasket 


Throttle Shaft Bushing 
Installation Tool 


Throttle and choke shaft replacement kits 


Carburetor Disassembly 


1. To ensure correct reassembly, mark choke 
plate and carburetor body with a marking pen. 
Also take note of choke plate position in bore, 
and choke lever position. 

2. Carefully and slowly remove the screws 
securing choke plate to choke shaft. Remove 
and save the choke plate as it will be reused. 

3. File off any burrs which may have been 
left on choke shaft when screws were removed. 
Place carburetor on work bench with choke side 
down. Remove choke shaft; the detent ball and 
spring will drop out. 

4. Note the position of the choke lever with 
respect to the cutout portion of choke shaft. 

5. Carefully grind or file away the riveted 
portion of shaft. Remove and save choke lever; 
discard old choke shaft. 

6. Install choke lever to new choke shaft 
from kit. Make sure lever is installed correctly 
as noted in step 4. Secure lever to choke shaft as 
follows: 

a. For Model M8 (1⁄2 in. Carb.) — Apply 
Loctite® to threads of (1) 42-56x Lan in. brass 
screw; secure lever to shaft. 

b. For Models M10, M12 (1 in. Carb) — 
Apply Loctite® to threads of (1) 43-48x745 in. 
brass screw; secure lever to shaft. 

7. To ensure correct reassembly, mark throt- 
tle plate and carburetor body with a marking 


pen. Also take note of throttle plate position in 
bore, and throttle lever position. 

8. Carefully and slowly remove the screws 
securing the throttle plate to throttle shaft. Re- 
move and save the throttle plate as it will be 
reused. 

9. File off any burrs which may have been 
left on throttle shaft when screws were 
removed. 

WARNING: Failure to remove burrs from 

the throttle shaft may cause permanent dam- 

age to carburetor body when shaft is removed. 

10. Remove the throttle shaft from carbure- 
tor body. Remove and discard the foam rubber 
dust seal from throttle shaft. 

11a. For Model M8 (1⁄2 in. Carb.) — Carefully 
grind or file away the riveted portion of throttle 
shaft. Save the throttle shaft as it will be used 
to install the new throttle shaft bushing. Dis- 
card the throttle lever. 

llb. For Models M10, M12 (1 in. Carb.) 

a. Note the position of the throttle lever 
with respect to the cutout portion of throttle 
shaft. 

b. Carefully grind or file away the riveted 
portion of shaft; remove throttle lever. 

c. Carefully compare the old shaft to the 
new shafts from kit. Select the appropriate 
new shaft and discard the old shaft. 

d. Install throttle lever to throttle shaft. 


Carburetor Body 
7/32" Or 
1/4” Drill a. 

Drill Press Vise 


I 
A 
a 
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Aligning/drilling carburetor body 


Make sure lever is installed correctly as noted 
in step a. 

e. Apply Loctiteë to threads of (1) #2- 
56x/49 in. brass screw (use £3-48x'4, in. 
screw with 24%, in. shaft); secure lever to 
shaft. 

12. Mount the carburetor body in a drill press 
vise. Keep vice slightly loose. 

13. Install a drill of the following specified 
size in drill press chuck. Lower drill (not rotat- 
ing) through both choke shaft bores; then tight- 
en vice. This ensures the carburetor body and 
drill are perpendicular and in correct 
alignment. 

e For Model M8 (1⁄2 in. Carb.) — Use a Was in. 
dia. drill 

e For Models M10, M12 (1 in. Carb. ) — Use 
a 1⁄4 in. dia drill 

14. Install a 19644 in. dia. drill in chuck. Set 
drill press speed to a low speed suitable for alu- 
minum. Feed drill slowly to obtain a good finish 
to holes. 

15. Ream the choke shaft bores to a final size 
of 346 in.. For best results use a piloted % in. 
reamer. 

16. Blow out all metal chips using compressed 
air. Thoroughly clean the carburetor body in a 
carburetor cleaner. 


Carburetor Assembly 


1. Install screws into the tapped holes that 
enter the choke shaft bores until the screws 
bottom lightly. 

2. Coat the outside surface of choke shaft 
bushings with Loctite® from kit. Carefully 
press bushings into carburetor body using a 
smooth-jawed vice. Stop pressing when bush- 
ings bottom against screws. 
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For Model M8 ( 1⁄2 in. Carb.) — Make sure the 
bushing is pressed below the surface of the 
large choke shaft boss until the bushing bot- 
toms against screw. 

3. Allow Loctite® to “set” for 5-10 minutes 
then remove screws. 

4. Install new choke shaft in bushings. Ro- 
tate shaft and check for binding. 

NOTE: If binding occurs, locate and correct 

the cause before proceeding. Use choke shaft 

to align bushings if necessary. 

5. Remove choke shaft and allow Loctite® to 
“set” for an additional 30 minutes before 
proceeding. 

6. Wipe away all excess Loctite? from bush- 
ings and choke shaft. 

7. Make sure the dust seal counterbore in 
carburetor is thoroughly clean and free of chips 
and burrs. 

8. Install a throttle shaft (without throttle 
lever) into carburetor body to use as a pilot. 

For Model M8 (15 in. Carb) — Use the old 
throttle shaft removed previously. 

For Models M10, M12 (1 in. Carb.) — Use one 
of the remaining new throttle shafts from kit. 

9. Coat the outside surface of throttle shaft 
bushing with Loctite? from kit. Slip bushing 
over shaft. Using installation tool from kit and 
vice, press bushing into counterbore until it 
bottoms in carburetor body. 

10. Allow Loctite® to “set” for 5-10 minutes 
then remove throttle shaft. 

11. Install new throttle shaft with lever into 
carburetor body. Rotate shaft and check for 
binding. 

NOTE: If binding occurs, locate cause and 
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Installing choke shaft bushings 
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Installation 
Tool 


Installing throttle shaft bushings 


Compress Ball 


Y And Spring 
| Choke Shaft 


Installing choke shaft 


correct before proceeding. Use throttle shaft to 

align bushing if necessary. 

12. Remove shaft and allow Loctite® to “set” 
for an additional 30 minutes before proceeding. 

13. Wipe away all excess Loctite® from bush- 
ing and throttle shaft. 

14. Install new detent spring and ball into 
carburetor body in the side opposite choke 
lever. 

15. Compress detent ball and spring and in- 
sert choke shaft through bushings. Make sure 
the choke lever is on the correct side of carbure- 
tor body. 

16. Install choke plate to choke shaft. Make 
sure marks are aligned and plate is positioned 
properly in bore. Apply Loctite? to threads of 
(2) #3-48x /32 in. screws. Install screws so they 
are slightly loose. 

17. Operate choke lever. Check for binding 
between choke plate and carburetor bore. Loos- 
en screws and adjust plate as necessary; then 
tighten screws securely. 


18. Install throttle shaft into carburetor with 
cutout portion of shaft facing out. 

19. Install throttle plate to throttle shaft. 
Make sure marks are aligned and plate is posi- 
tioned properly in bore. Apply Loctite® to 
threads of (2) 43-48xV32 in. screws. Install 
screws so they are slightly loose. 

20. Apply finger pressure to throttle shaft to 
keep it firmly seated against pivot in carburetor 
body. Rotate the throttle shaft until throttle 
plate fully closes the bore around its entire pe- 
rimeter; then tighten screws. 

21. Operate throttle lever and check for bind- 
ing between throttle plate and carburetor bore. 
Loosen screws and adjust plate as necessary; 
then tighten screws securely. 

22. Install the fuel inlet seal gasket and fuel 
inlet seat into carburetor body. Torque seat to 
35-45 inch lbs. 

23. Install the fuel inlet needle into inlet seat. 
Install Float and slide float pin through float 
hinge and float hinge towers on carburetor 
body. 

24. Set Float Level: Invert carburetor so the 
float tab rests on the fuel inlet needle. There 
should be *Y, in. + Lie in. clearance between 
the machined surface of body and the free end 
of float. Behind the float tab with a small screw- 
driver to adjust. 

25. Set float drop: Turn the carburetor over 
to its normal operating position and allow float 
to drop to its lowest level. The float drop should 
be limited to 1%. in. between the machined 
surface of the body and the bottom of the free 
end of float. Bend the float tab with a small 
screwdriver to adjust. 

26. Check float-to-float hinge tower clear- 
ance: Invert the carburetor so the float tab 
rests on the fuel inlet needle. Insert a 0.010 in. 
feeler gauge between float and float hinge 
towers. If the feeler gauge cannot be inserted, 
or there is interference between between the 
float and towers, file the towers to obtain the 
proper clearance. 


Bend Tab 
To Adjust 


Inverted Carburetor 
Setting float level 


Bend Tab 
To Adjust 


Setting flat drop 


27. Install the bowl gasket and baffle gasket. 
Position baffle gasket so the inner edge is 
against the float hinge towers. 

28. Install the fuel bowl so it is centered on 
the baffle gasket. Make sure the baffle gasket 
and bowl are positioned properly to ensure a 
good seal. 

29. Install the bowl retaining screw gasket 
and bowl retaining screw. Torque screw to 50- 
60 inch lbs. 

30. Install the idle speed adjusting screw and 
spring. Install the idle fuel and main fuel ad- 
justing needles and springs. Turn the adjusting 
needles clockwise until they bottom lightly. 

WARNING: The ends of adjusting needles 
are tapered to critical dimensions. Damage to 
needles and seats will result if needles are 
forced. 

31. Reinstall the carburetor to the engine us- 
ing a new gasket. 

32. Adjust the carburetor as outlined under 
the “Adjustment” portion of this section. 


Governor 


Magnum engines are equipped with a centrif- 
ugal flyweight mechanical governor. It is de- 
signed to hold the engine speed constant under 
changing load conditions. The governor 
gear/flyweight mechanism is mounted within 
the crankcase and is driven off the gear on the 
camshaft. 
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Checking float clearance 
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Centrifugal flyweight mechanical governor 


Centrifugal force acting on the rotating gov- 
ernor gear assembly causes the flyweights to 
move outward as speed increases and inward as 
speed decreases. As the flyweights move out- 
ward they force the regulating pin of the assem- 
bly to move outward. The regulating pin con- 
tacts the tab on the cross shaft, causing the 
shaft to rotate with changing speed. One end of 
the cross shaft protrudes through the side of 
the crankcase. Through external linkage at- 
tached to the cross shaft, the rotating action is 
transmitted to the throttle plate of carburetor. 

When the engine is at rest and the throttle is 
in the “fast” position, the tension of the gover- 
nor spring holds the throttle valve open. When 
the engine is operating (governor gear assembly 
is rotating), the force applied by the regulating 
pin against the cross shaft tends to close the 
throttle valve. The governor spring tension and 
the force applied by the regulating pin are in 
“equilibrium” during operation, holding the 
engine speed constant. 

When a load is applied and the engine speed 
(and governor speed) decreases, the governor 
spring tension moves the governor arm to open 
the throttle plate wider. This admits more fuel 
and restores engine speed. (This action takes 
place very rapidly, so a reduction in speed is 
hardly noticed.) As the speed reaches the gov- 
erned setting, the governor spring tension and 
the force applied by the regulating pin will 
again be in equilibrium. This maintains engine 
speed at a relatively constant level. 
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Governed speed may be at a fixed point as on 
constant speed applications, or variable as de- 
termined by a throttle control lever. 


ADJUSTMENT 


CAUTION: The maximum allowable speed 
for these engines is 3600 RPM, no load. Never 
tamper with the governor setting to increase 
the maximum speed. Severe personal injury 
and damage to the engine or equipment can 
result if operated at speeds above maximum. 


Initial Adjustment 


Make this initial adjustment whenever the 
governor arm is loosened or removed from cross 
shaft. Make sure the throttle linkage is con- 
nected to governor arm and throttle lever on 
carburetor to ensure proper setting. 

1. Pull the governor arm away from the car- 
buretor as far as it will go. 
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Initial governor adjustment 
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High speed adjusting screw—models M10, M12 


2. Grasp the end of cross shaft with pliers 
and turn counterclockwise as far as it will go. 

3. Tighten the pawlnut on governor arm to 
15 inch lbs. torque. 

NOTE: On Model M8 — Make sure there is 

at least ue in. clearance between governor 

arm and cross shaft bushing nut prevent 
interference. 

On Models M10, M12 — Make sure there is at 
least Lie in. clearance between governor arm 
and upper left cam gear cover fastener to pre- 
vent interference. 


High Speed Adjustment 


The maximum allowable speed is 3600 RPM, 
no load. The actual high speed setting depends 
on the application. Refer to the equipment 
manufacturer's instructions for specific high 
speed settings. Check the operating speed with 
a tachometer; do not exceed the maximum. To 
adjust high speed stop: 

1. Loosen the lock nut on high speed adjust- 
ing screw. 

2. Turn the adjusting screw in or out until 
desired speed is reached. Tighten the lock nut. 

3. Recheck the speed with the tachometer; 
readjust if necessary. 


Sensitivity Adjustment 


Governor sensitivity is adjusted by 
repositioning the governor spring in the holes 
In governor arm. If set too sensitive, speed surg- 
ing will occur with a change in load. Ifa big drop 
in speed occurs when normal load is applied, 
the governor should be set for greater 
sensitivity. 

The standard spring position on Model M8 
engines is in the third hole from the cross shaft. 
On Model M10, M12 engines, the standard posi- 
tion is in the sixth hole from the cross shaft. 
The position can vary, depending on the engine 
application. Therefore, make a note of (or 
mark) the spring position before EE 1t 
from the governor arm. 

To increase sensitivity, 1 increase the governor 
spring tension by moving the spring towards 
the cross shaft. 

To decrease sensitivity, and allow broader 
control, decrease spring tension by moving the 
spring away from the cross shaft. 


Engine-Mounted Throttle and Choke 
Controls 

DISASSEMBLY AND ASSEMBLY 

Model M8 


1. Remove the governor spring (21) from 
throttle control lever (6) and governor arm. Re- 
move the choke linkage (9) from choke control 
lever (8) and choke lever on carburetor. Remove 
the kill switch lead from kill switch (2). 

2. Remove the hex cap screw (22), hex cap 
screws (5, 18), plain washers (4, 19), and spac- 
ers (3, 20). Remove the control assembly from 
handle bracket and engine crankcase. 

3. Remove the wing nut (10), plain washer 
(11), choke control lever (8), wave washer (12), 
spacer (13), locking tab (14), wave washer (15), 
and throttle control lever (6) from control 
bracket (1). 

4. Remove high speed adjusting screw (16, 
17), and bowden wire clamps (7) as necessary. 
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To assemble: 

1. Install high speed adjusting screw (16, 
17), and bowden wire clamps (7) to control le- 
vers and bracket as necessary. 

2. Install throttle control lever (6), wave 
washer (15), locking tab (14), spacer (13), wave 
washer (12), choke control lever (8), plain wash- 
er (11), and wing nut (10) to control bracket (1). 

3. Install the control assembly to crankcase 
and handle bracket. Secure with the hex cap 
screw (22), spacers (3, 20), plain washers (4, 
19), and hex cap screws (5, 18). 

4. Install the choke linkage (9) to choke lever 
on carburetor and choke control lever (8). In- 
stall the governor spring (21) to governor arm 
and throttle control lever (6). Install the kill 
switch lead to kill switch (2). 


Models M10, M12 


1. Remove the governor spring (1) from 
throttle control lever (5) and governor arm. Re- 
move the choke linkage (47) from linkage re- 
taining bushing (43, 44) in choke shaft (45). 

2. Remove the wiring connector from key 
switch (22). Remove the kill switch lead from 
kill switch (19). 

3. Remove the self-tapping screw securing 
stabilizer bracket (16) to blower 
housing/bearing plate. Remove the hex cap 
screw (27), split lock washer (26), and spacer 
(21). Remove the hex cap screws securing cam 
gear cover and control panel bracket (23) to 
crankcase. 

4. Remove key switch (22, 24, 25) from con- 
trol panel bracket (23). 

5. Remove the choke knob (32), pan head 
screws (31), internal tooth lock washers (30), 
and panel with decal (28, 29). 

6. Remove the hex cap screws (17), plain 
washers (18), and choke shaft bracket (36) from 
control panel bracket (23). 

7. Remove the choke shaft (45) with e-ring 
(37). Remove hex cap screws (33), plain wash- 
ers (34), and bowden wire bracket (9). 

8. Remove the slotted hex cap screws (42), 
split lock washers (41), and bowden wire brack- 
et (38). 

9. Remove the bowden wire clamps (39, 48), 
choke shaft bushings (35), and linkage retain- 
ing bushings (43, 46) as necessary. 

10. Remove the hex cap screw (14) and throt- 
tle control bracket assembly (15) from control 
panel bracket (23). 

11. Remove the hex cap screw (10), plain 
washer (11), and stabilizer bracket (16) from 
throttle control bracket (15). 

12. Remove the hex lock nut (2), locking tab 
(3), plain washer (4), throttle control lever (5), 
and wave washer (9), from throttle control 
bracket (15). 
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Index No. Description 


1 Control Bracket 

Kill Switch 

1" Spacer 

810 Plain Washer 
#10-24x 1-3/8" Hex Cap Screw 
Throttle Control Lever 
Bowden Wire Clamp 
Choke Control Lever 
Choke Linkage 

Wing Nut 

1/4" Plain Washer 


“OO ON OO P QÇ N 


-— — 


Index No Description 


12 Wave Washer 

13 11/16" Spacer 

14 Locking Tab 

15 Wave Washer 

16 #8-32x1" Fillister Head Screw (High 
Speed Adjusting Screw) 

17 #8-32 Hex Nut (High Speed Adjusting 
Screw Lock Nut) 

18 1/4-20x 1-7/8" Hex Cap Screw 

19 1/4” Plain Washer 

20 1-7/32" Spacer 

21 Governor Spring 

22 1/4-20x1/2" Hex Cap Sems Screw 


Engine mounted throttle and choke controls—model M8 


13. Remove bowden wire clamp (13), linkage 
retaining bushing (6), high speed adjusting 
screw (8), and nut (7) as necessary. 

To assemble: 

1. Install the bowden wire clamp (13) to 
throttle control bracket (15). 

2. Install the linkage retaining bushing (6), 
high speed adjusting screw (8), and nut (7) to 
throttle control lever (5). 

3. Install the wave washer (9), throttle con- 
trol lever (5), plain washer (4), locking tab (3), 
and hex lock nut (2) to throttle control bracket 
(15). Make sure the locking tab goes into the 


hole in throttle control bracket. Torque hex 
lock nut to 15-25 inch lbs, 

4. Install the stabilizer bracket (16), plain 
washer (11), and hex cap screw (10) to throttle 
control bracket. 

5. Install the throttle control bracket assem- 
bly (15) and hex cap screw (14) to control panel 
bracket (23). 

6. Install the linkage retaining bushings (43, 
46) to choke shaft (45). 

7. Install the choke shaft bushings (35) to 
choke shaft bracket (36). 

8. Install the bowden bracket wire bracket 


KOHLER MAGNUM 


343 


Index No. Description Index No. Description 
1 Governor Spring 26 1/4" Split Lock Washer 
2 1/4-20 Hex Lock Nut 27 1/4-20x5-1/16" Hex Cap Screw 
3 Locking Tab 28 Panel 
q 1/4" Plain Washer 29 Decal 
5 Throttle Control Lever 30 #10 Internal Tooth Lock Washer (2) 
6 Linkage Retaining Bushing (Black Plastic) 31 #10-24x3/8" Pan Head Screw (2) 
7 #10-24 Hex Nut (High Speed Adjusting 32 Choke Knob 
Screw Lock Nut) 33 #10-24x1/2" Hex Cap Sems Screw (2) 
8 #10-24x3/8" Fillister Head Screw (High 34 1/4" Plain Washer (2) 
Speed Adjusting Screw) 35 Choke Shaft Bushing (2) 
9 1/4" Wave Washer 36 Choke Shaft Bracket 
10 1/4-20x3/8" Hex Cap Sems Screw 37 E-Ring 
11 1/4" Plain Washer 38 Bowden Wire Bracket 
12 #10-24x3/8" SItd. Hex Head Screw 39 Bowden Wire Clamp 
13 Bowden Wire Clamp 40 #10-24x3/8" SItd. Hex Head Screw 
14 1/4-20x3/8" Hex Cap Sems Screw 41 810 Split Lock Washer (2) 
15 Throttle Control Bracket 42 #10-24x3/8" SItd. Hex Head Screw (2) 
16 Stabilizer Bracket 43 Linkage Retaining Bushing (White Plastic) 
17 1/4-20x5/8" Hex Cap Sems Screw (2) 44 3/16" Plain Washer 
18 1/4" Plain Washer (2) 45 Choke Shaft 
19 Kill Switch 46 Linkage Retaining Bushing (Black Plastic) 
20 Knob 47 Choke Linkage 
21 4-1/2" Spacer 48 Bowden Wire Clamp (2) 
22 Keyswitch 49 Bowden Wire Bracket 
23 Control Panel Bracket 
24 Hex Nut 
25 Keys 


Engine mounted throttle and choke controls—models M10, M12 


10. Install choke shaft (45) with e-ring (37) 
into bushings (35). Install the choke shaft 
bracket assembly (35), plain washers (18), and 
hex cap screw (17) to control panel bracket (23). 

11. Install the panel with decal (28, 29), inter- 


(38), split lock washers (41), and slotted hex cap 
screws (42) to choke shaft bracket (36). 

9. Install the bowden wire bracket (49), plain 
washers (34), and hex cap screws (33) to choke 
shaft bracket (36). 
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nal tooth lock washers (30), and pan head 
screws (31). Install choke knob (32) to choke 
shaft (45). 

12. Install key switch (22, 24, 25) to control 
panel bracket (23). 

13. Secure the control panel bracket (23) and 
cam gear cover to crankcase using new gaskets 
and the hex cap screws removed previously. In- 
stall the spacer (21), split lock washer (26), and 
hex cap screw (27). Secure the stabilizer brack- 
et (16) to blower housing/bearing plate with the 
self-tapping screw removed previously. 

14. Install the wiring connector to key switch 
(22). Install the kill switch lead to kill switch 
(19) 

15. Install the choke linkage (47) to linkage 
retaining bushing (43, 44) in choke shaft (45). 
Install the governor spring (1) to throttle con- 
trol lever (5) and governor arm. 


RETRACTABLE STARTERS 


CAUTION: Retractable starters contain a 
powerful, flat wire recoil spring that is under 
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tension. Don not remove the center screw 
from starter until the spring tension is re- 
leased. Removing the center screw before re- 
leasing spring tension, or improper starter 
disassembly, can cause the sudden and po- 
tentially dangerous release of the spring. 

Always wear safety goggles when servicing 
retractable starters — full face protection is 
recommended. 

To ensure personal safety and proper start- 
er disassembly, the following procedures 
must be followed carefully. 


REMOVAL 


Remove the five screws securing the starter 
assembly to blower housing. 


TO INSTALL STARTER 


1. Install starter to blower housing using the 
five mounting screws. Leave screws slightly 
loose. 

2. Pull the handle out approx. 8 to 10 in. un- 
til the pawls engage in the drive cup. Hold the 
handle in this position and tighten the screws 
securely. 
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Exploded view—retractable starter for model M8 


STARTER PAWLS (DOGS) REPLACEMENT 
Model M8 


NOTE: Use pawl repair kit no. 41 757 02. 
This kit includes two starter pawls, two paw! 
springs, two retaining rings, and installation 
instructions. 
1. Remove the starter from engine. 
CAUTION: Do not remove the center screw of 
the starter when replacing pawls. Removal of 
the center screw can cause the sudden and po- 
tentially dangerous release of the recoil 
spring. It is not necessary to remove the center 
screw when making this repair. 

2. Carefully note the position of the pawls, 
pawl springs, and retaining rings before disas- 
sembly. (Components must be assembled cor- 
rectly for proper operation.). 

3. Remove the retaining rings, pawls, and 
paw] springs from pins on pulley. 

4. Clean pins and lubricate them with any 
commercially available bearing grease. 

9. Install! new paw] springs, pawls, and re- 
taining rings. When properly installed, the paw] 
springs will hold the pawls against the pawl 
cam. 

CAUTION: Make sure the retaining rings 

are securely seated in grooves of pins. Failure 

to seat the retaining rings can cause pawls to 
dislodge during operation. 

6. Pull rope to make sure pawls operate 
properly. 

7. Install starter. 


ROPE REPLACEMENT 


The rope can be replaced without complete 
starter disassembly. 

1. Remove the starter from engine. 

2. Pull the rope out approx. 12 in. and tie a 
temporary (slip) knot in it to keep it from re- 
tracting into starter. 

3. Remove the rope retainer from inside han- 
dle. Untie the knot and remove the retainer and 
handle. 
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Releasing spring tension 


4. Hold the pulley firmly with thumb and 
untie the slip knot. Allow the pulley to rotate 
slowly as the spring tension is released. 

5. When all spring tension on the starter pul- 
ley is released, remove old rope from pulley. 

6. Tie a single knot in one end of new rope. 

7. Rotate the pulley counterclockwise (when 
viewed from pawl side of pulley) until the 
spring is tight. (Approx. 6 full turns of pulley). 

8. Rotate the pulley clockwise until the rope 
pocket is aligned with the rope guide bushing 
housing. 

NOTE: Do not allow pulleylspring to un- 

wind. Enlist the aid of a helper if necessary, 

or use a c-clamp to hold pulley in position. 

9. Insert the new rope into the rope pocket of 
pulley and through rope guide bushing in 
housing. 

10. Tiea slip knot approx. 12 in. from the free 
end of rope. Hold pulley firmly with thumb and 
allow pulley to rotate slowly until the tempo- 
rary knot reaches the rope guide bushing in 
housing. 

11. Slip the handle and rope retainer onto 
rope. Tie a single knot at the end of rope and in- 
stall rope retainer into handle. 
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Installing rope 


12. Untie the slip knot in rope and pull the 
handle out until the rope is fully extended. 
Slowly retract the rope into the starter. If the 
spring has been properly tensioned, the rope 
will fully retract until the handle hits the 
housing. 


M8 STARTER DISASSEMBLY 


1. Remove the starter from engine. 
CAUTION: Do not remove the center screw 
from starter until the spring tension is re- 
leased. Removing the center screw before re- 
leasing spring tension, or improper starter 
disassembly, can cause the sudden and po- 
tentially dangerous release of the spring. Fol- 
low these instructions carefully to ensure per- 
sonal safety and proper starter disassembly. 
Make sure adequate face protection is worn by 
all persons in the area. 

2. Pull the rope out approx. 12 in. and tie a 
temporary (slip) knot in it to keep it from re- 
tracting into starter. 

3. Remove the rope retainer from inside han- 
dle. Untie the knot and remove the rope retain- 
er from inside handle. Untie the knot and re- 
move the retainer and handle. 

4. Hold the pulley firmly with thumb and 
untie the slip knot. Allow the pulley to rotate 
slowly as the spring tension is released. 

5. When all spring tension on the pulley has 
been released, remove the rope from the pulley. 

6. Remove the center screw, washer, pawl 
cam, and brake spring. 

7. Rotate the pulley clockwise 2 full turns. 
This will ensure the pulley is disengaged from 
the spring. 

8. Hold pulley into starter housing and in- 
vert starter so the pulley is away from your 
face, and away from others in the area. 

9. Rotate the pulley slightly from side to side 
and carefully separate the pulley from the 
starter housing. 


NOTE: If the pulley and housing do not sep- 
arate easily, the spring could be engaged with 
the pulley, or there is still tension on the 
spring. Return the pulley to the housing and 
repeat step 7 before separating the pulley and 
housing. 

10. Note the position of the spring and keeper 
assembly on the pulley. (The spring and keeper 
assembly must be correctly positioned on pulley 
for proper operation. Remove the spring and 
keeper assembly from the pulley as a package. 

CAUTION: Do not remove the spring from 
the keeper. Severe personal injury could re- 
sult from the sudden uncoiling of the spring. 

11. Remove the rope from the pulley. If neces- 
sary, remove the starter pawl components from 
pulley as instructed under “To Replace Starter 
Pawls". 


inspection And Service 


1. Carefully inspect rope, starter pawls, 
housing, center screw, and other components 
for wear or damage. 

2. Replace all worn or damaged components. 

3. Do not attempt to rewind a spring that has 
come out to the keeper. Order and install a new 
spring and keeper assembly. 

4. Clean all old grease and dirt from starter 
components. Generously lubricate the spring, 
and the center shaft of starter housing with any 
commercially available bearing grease. 


M8 STARTER ASSEMBLY 


1. Make sure spring is well lubricated with 
grease. Position the spring and keeper assem- 
bly to pulley (side opposite pawls). The outside 
spring tail must be positioned opposite the rope 
pocket. 

2. Install the pulley with spring and keeper 
assembly into the starter housing. The pulley is 
in position when the center shaft is extending 
slightly above the face of the pulley. Do not re- 
wind the pulley and recoil spring at this time. 


Installing pulley and spring into housing 


3. Lubricate the brake spring sparingly with 
grease. Install the brake spring into the recess 
in center shaft of starter housing. (Make sure 
the threads in center shaft remain clean, dry, 
and free of grease or oil.). 

4. Apply a small amount of Loctite® #271 to 
the threads of center screw. Install the center 
screw with washer and cam to the center shaft. 
Torque screw 65-75 inch lbs. 

5. If necessary, install the pawl springs, 
pawls, and retaining rings to pins on starter 
pulley. 

6. Tension the spring and install the rope 
and handle as instructed in steps 5 through 12 
under “Rope Replacement”. 

7. Install the starter to engine. = 


MODELS M10, M12 
STARTER DISASSEMBLY 


1. Remove the starter from engine. 
CAUTION: Do not remove the center screw 
from starter until the spring tension is re- 
leased. Removing the center screw before re- 
leasing spring tension, or improper starter 
disassembly, can cause the sudden and po- 
tentially dangerous release of the spring. Fol- 
low these instructions carefully to ensure per- 
sonal safety and proper disassembly. Make 
sure adequate face protection is worn by all 
persons in the area. 

2. Pull the rope out approx. 12 in. and tie a 
temporary (slip knot) in it to keep it from re- 
tracting into starter. 

3. Remove the rope retainer from inside han- 
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dle. Untie the knot and remove retainer and 
handle. 

4. Rotate the pulley counterclockwise until 
the notch in pulley is next to the rope guide 
bushing. 

9. Hold the pulley firmly to keep it from 
turning. Untie the slip knot and pull the rope 
through the bushing. 

6. Place the rope into the notch in pulley. 
This will keep the rope from interfering with 
the starter housing leg reinforcements as the 
pulley is rotated (step 7). 

7. Hold the housing and pulley with both 
hands. Release pressure on the pulley and allow 
it to rotate slowly as the spring tension is re- 
leased. Be sure to keep the rope in the notch. 

8. Make sure the spring tension is fully re- 
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Exploded view—retractable starter for models M10, M12 
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leased. (The pulley should rotate easily in either 
direction.). 

9. When all spring tension on the pulley is re- 
leased, remove the center screw, Y. in. DIA. 
washer, and Y in. DIA. washer. 

10. Carefully lift the pawl retainer from 
pulley. 

CAUTION: A small return spring and nylon 
spring retainer (spacer) are located under the 
paul retainer. These parts are fragile and can 
easily be lost or damaged. If necessary, usea 
small screwdriver to loosen the spring retain- 
er from the post on pulley. Replace the spring 
if it is broken, stretched, or shows other signs 
of damage. 

11. Remove the 175 in. DIA. thrust washer, 
brake, return spring, nylon spring retainer, and 
pawls. 

12. Rotate the pulley clockwise 2 full turns. 
There should be no resistance to this rotation. 
This will ensure the pulley is disengaged from 
the recoil spring. 

13. Hold the pulley into the starter housing 
and invert starter so the pulley is away from 
your face and others in the area. 

14. Rotate the pulley slightly from side to side 
and carefully separate the pulley from the 
starter housing. 

If the pulley and housing do not separate eas- 
ily, the spring could be engaged with the pulley, 
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or there is still tension on the spring. Return 
the pulley to the housing and repeat step 12 be- 
fore separating the pulley and the housing. 

15. Only if it necessary for the repair of start- 
er, remove the spring from the starter housing 
as instructed under ‘‘To Replace Recoil 
Spring.” Do not remove the spring unless it is 
absolutely necessary. 


Inspection And Service 


1. Carefully inspect the rope, starter pawls, 
housing, center screw, center shaft, spring, and 
other components for wear or damage. 

2. Replace all worn or damaged components. 

3. Carefully clean all oil, grease and dirt from 
starter components. Lubricate the spring, cen- 
ter shaft, and certain other components as spec- 
ified in these instructions with any commercial- 
ly available bearing grease. 


Rope Replacement 


1, Disassemble starter as instructed in steps 
2 through 14 under “Disassembly.” 

2. Remove the 4 Phillips head screws secur- 
ing the pulley and sheave. Separate the pulley 
and sheave and remove the old rope. 

3. Position the new rope in the notch in the 
pulley and around the rope lock post. 

NOTE: Rope of the incorrect diameter and/or 

type will not lock properly in the pulley. 

4. Install the sheave on the pulley and install 
the 4 Phillips head screws. Use care not to strip 
or cross-thread the threads in pulley. 

5. Inspect the pulley to make sure the sheave 
is securely joined to the pulley. Pull firmly on 
the rope to make sure it is securely retained in 
the pulley. 


Recoil Spring Replacement 


CAUTION: Do not attempt to pull or pry the 
recoil spring or the housing. Doing so can 
cause the sudden and potentially dangerous 
release of the spring from the housing. Follow 
these instructions carefully to ensure 
personal safety and proper spring 
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replacement. Make sure adequate face 

protection is worn throughout the following 

procedure. 

1. Carefully note the position of the spring in 
the housing. The new spring must be installed 
in the proper position — it is possible to install 
it backwards in the housing. 

2. Place the housing on a flat wooden surface 
with the recoil spring and center shaft down 
and away from you. 

3. Grasp the housing by the top so that your 
fingers are protected. Do not wrap your fingers 
around the edge of the hosing. 

4, Lift the housing and rap it firmly against 
the wooden surface. Repeat this procedure un- 
til the spring is released from the spring pocket 
in housing. 

5. Discard the old spring. 

CAUTION: Do not attempt to rewind or rein- 

stall a spring once it has been removed from 

the starter housing. Severe personal injury 
could result from the sudden uncoiling of the 
spring. Always order and install a new 
spring which is held in a specially designed 

"c-ring" spring retainer. 

6. Thoroughly clean the starter housing re- 
moving all old grease and dirt. 

7. Carefully remove the masking tape sur- 
rounding the new spring/c-ring. 
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8. Position the spring/c-ring to the housing 
so the spring hook is over the post in the hous- 
ing. make sure the spring is coiled in the correct 
direction. 

9. Using Seal Installer #11791 and Handle 
#11795, or equivalent: 

a. Hook the spring hook over the post in 
housing. 

b. Make sure the spring/c-ring is centered 
over the spring pocket in housing. 

c. Drive the spring out of the c-ring and 
into the spring pocket using the seal installer 
and handle. 

10. Make sure all of the spring coils are bot- 
tomed against ribs in spring pocket. Use the 
seal installer and handle to bottom the coils, as 
necessary. 

11. Lubricate the spring moderately with 
wheel bearing before reassembling the starter. 


STARTER ASSEMBLY 


1. Install the recoil spring into the starter 
housing as instructed under “Recoil Spring.” 

2. Sparingly lubricate the center shaft of 
starter with wheel bearing grease. 

3. Make sure the rope is in good condition. If 
necessary, replace the rope as instructed under 
"Rope Replacement." 

Ready the pulley and rope for assembly by 
unwinding all of the rope from pulley. Place the 
rope into the notch in pulley. This will keep the 
rope from interfering with the starter housing 
leg reinforcements as the pulley is rotated later 
during reassembly. 

4. Install the pulley onto the center shaft. If 
the pulley does not seat fully, it is resting on the 
inner spring coil. Rotate the pulley slightly 
from side to side while exerting slight down- 
ward pressure. This should move the inner 
spring coil out of the way and allow the pulley 
to drop into position. 

The pulley is in position when the center 
shaft is flush with the face of the pulley. Do not 
wind the pulley and recoil spring at this time. 

5. Install the starter pawls into the appropri- 
ate pockets in the pulley. 

6. Sparingly lubricate the underside of the 
1% in. DIA. washer with grease and install it 
over the center shaft. Make sure the threads in 
center shaft remain clean, dry, and free of 
grease or oil. 

7. Sparingly lubricate the insides of the 
"legs" of the brake spider with grease. Install 
the brake to the retainer. 

8. Install the small return ring to the pawl 
retainer. Make sure it is positioned properly. 

9. Position the pawl retainer and return 
spring next to the small post on pulley. Install 
the free loop of the return spring over the post. 
Install the nylon spring retainer over the post. 
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10. Invert the pawl retainer over the pawls 
and center hub of pulley. Take great care not to 
damage or unhook the return spring. Make 
sure the pawls are positioned in the slots of 
pawl retainer. 

11. Asa test, rotate the pawl retainer slightly 
clockwise. Pressure from the return spring 
should be felt. In addition, the pawl retainer 
should return to its original position when 
released. 

If no spring pressure is felt or the retainer 
does not return, the spring is damaged, un- 
hooked, or improperly assembled. Repeat steps 
8, 9, and 10 to correct the problem. 

12. Sparingly lubricate the 1⁄2 in. DIA. washer 
and 3⁄4 in. DIA. washer with grease. Install the 
1⁄2 in. DIA. washer then the % in. DIA. washer 
in the center of pawl retainer. Make sure the 
threads in center shaft remain clean, dry, and 
free of grease or oil. 

13. Apply a small amount of Loctite® #271 to 
the threads of center screw. Install the center 
screw to center shaft. Torque screw to 55-70 
inch lbs. 

14. Rotate the pulley counterclockwise (when 
viewed from the pawl side of pulley) until the 
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spring is tight. (Approx. 4 full turns of pulley.) 
Make sure the fully extended rope is held in the 
notch in pulley to prevent interference with the 
housing leg reinforcements. 

15. Rotate the pulley clockwise until the 
notch is aligned with the rope guide bushing of 
housing. 

NOTE: Do not allow the pulley/spring to un- 
wind. Enlist the aid of a helper, or use a c- 
clamp to hold pulley in position. 

16. Insert the free end of rope through rope 
guide bushing. Tie a temporary (slip) knot 
approx. 12 in. from the free end of rope. 

17. Hold the pulley firmly with thumbs and 
allow the pulley to rotate slowly until the slip 
knot reaches the rope guide bushing of housing. 

18. Shp the handle and rope retainer onto 
rope. Tie a single knot at the end of rope and in- 
stall rope retainer into handle. 

19. Untie the slip knot and pull the handle 
out until the rope is fully extended. Slowly re- 
tract the rope into the starter. If the spring has 
been properly tensioned, the rope will fully re- 
tract until the handle hits the housing. 


ELECTRONIC MAGNETO IGNITION 
SYSTEM 


This engine is equipped with a state-of-the- 
art electronic magneto ignition system. This 
system consists of the following components: 

e A magnet assembly, which is PERMA- 
NENTLY affixed to the flywheel. 

e An electronic magneto ignition module, 
which is mounted to the engine bearing plate. 
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Magnum electronic magneto ignition system 


e A kill switch or key switch which stops the 
engine by grounding the ignition module. 


Operation 


As the flywheel rotates and the magnet as- 
sembly moves past the ignition module, a low 
voltage is induced in the primary windings of 
the module. When the primary voltage is pre- 
cisely at its peak, the module induces a high 
voltage in its necessary windings. This high 
voltage creates a spark at the tip of the spark 
plug, igniting the fuel-air mixture in the com- 
bustion chamber. The timing of the spark is au- 
tomatically controlled by the module. There- 
fore, no ignition timing adjustments are neces- 
sary or possible with this system. 

WARNING: Do not connect 12 volts to Mo ig- 

nition system or to any wire connected to the 

ignition module. 

The ignition system operates independently 
of the battery, starting charging, and other aux- 
iliary electrical systems. Connecting 12 volts to 
the ignition module can cause the module to 
burn out. This type of damage is not covered by 
the engine warranty. 

A break-before-make type key switch is re- 
quired to prevent damage to the ignition 
module. 


Ignition Module 
REMOVAL 


1. Remove the high-tension lead and kill lead 
from slots in air baffle. Remove the kill lead 
from kill terminal of module. 

2. Remove the hex cap screws, plain washers, 
module, and air baffle. 

3. Separate the module and air baffle. 


INSTALLATION 


1. Install the module, plain washers, and hex 
cap screws. Move the modules as far from 
flywheel/magnet as possible — tighten the 
screws slightly. 

2. Insert a 0.018 in. flat feeler gauge (or shim 
stock) between the magnet and module. 

3. Loosen the hex cap screws so the magnet 
pulls module down. Tighten the screws to 32 
inch lbs. 

4. Remove the feeler gauge or shim stock. 
Due to the pull of the magnet, the bearing plate 
will flex lightly. The magnet-to-module air gap 
should be within the range of 0.012-0.016 in.. 

5. Rotate the flywheel back and forth; check 
to make sure the magnet does not strike the 
module. Check gap with feeler gauge and read- 
just if necessary. 

6. Install the air baffle over module. Install 
the kill lead to terminal of module. Install high- 
tension lead and kill lead to slots in baffle. 
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Kill Lead With Optional Diode 


Àn optional in-line diode is installed in the 
kill lead of some Magnum engines. This diode 
protects the module from burning out, in the 
event voltage is applied to the kill lead. 

The diode is rated such that failure (and sub- 
sequent module burn out) is highly unlikely. In 
the event a module with a diode protected kill 
lead does burn out, the diode should be tested. 


DIODE TEST 


Use an ohmmeter (or continuity tester) to 
test the diode. 

1. Disconnect the kill lead terminals from 
the kill switch and ignition module. 

2. Place the meter leads (or tester leads) 
across the kill lead. In one direction, the resis- 
tance should be infinity ohms (open circuit — 
no continuity). Reverse the test leads; some re- 
sistance should be measured (closed circuit — 
continuity). 

3. If the resistance is infinity ohms in both 
directions (no continuity), the kill lead or diode 
is open. 

4, Cut the protective tubing to expose the 
leads of diode. Perform the resistance (or conti- 
nuity) test in step 2 to the diode leads. This will 
confirm if the lead or the diode is at fault. 


Ignition system tester 
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5. If the resistance is 0 ohms in both direc- 
tions (continuity), the diode is shorted. 


KILL LEAD/DIODE REPLACEMENT 


When servicing the kill lead, the entire lead 
can be replaced or, just the portion containing 
the diode. Refer to the appropriate Parts Man- 
ual for lead part numbers. 

Replacing the entire lead usually requires re- 
moving the bearing plate (refer to the “Disas- 
sembly and Reassembly” sections). Use the fol- 
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lowing procedure to replace just the portion of 
lead with diode. 

1. Cut off the diode portion of kill lead ap- 
proximately 434 in. from terminal. 

2. Strip 1⁄4 in. of insulation from kill lead. 

3. Crimp the "insulating" connector of re- 
placement diode/lead assembly to kill lead. 


Spark Plug 


Engine misfire or starting problems are often 
caused by a spark plug in poor condition or with 
improper gap settings. 


SERVICE 


Every 100 operating hours remove the spark 
plug, check its condition, and reset gap or re- 
place with new plug as necessary. 

1. Before removing the spark plug, clean the 
area around the base of plug to keep dirt and de- 
bris out of the engine. 

2. Remove the plug and check its condition. 
Replace the plug if it is worn or if reuse is 
questionable. 

€ Original Equipment 

RCJ-8 — On Model M8 
RH-10 — On Models M10 and M12 

CAUTION: CAUTION: Do not clean the 

spark plug in a machine using abrasive grit. 

Some grit could remain in spark plug and en- 

ter the engine causing extensive wear and 

damage. 

9. Check the gap using a wire feeler gauge. 
Adjust gap to 0.025 in. by carefully bending the 
ground electrode. 

4. Reinstall the spark plug into cylinder 
head. Torque plug to 18-22 ft. lbs. 
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12 V. Battery 


Wiring diagram—electric start engines/1.25 amp or 3 amp unregulated battery charging system/7 watt lighting 


INSPECTION 


Inspect the spark plug as soon as is removed 
from the cylinder head. The deposits on the tip 
are an indication of the general condition of pis- 
ton rings, valves, and carburetor. 


BATTERY 


Batteries are supplied by the equipment 
manufacturer. A 12-volt battery with a rating 
of at least 32 amp. hr.; 250 is recommended. Re- 


fer to the equipment manufacturer’s instruc- 
tions for specific information. 


BATTERY TEST 


If the battery charge is not sufficient to crank 
the engine, recharge the battery. 

CAUTION: Do not attempt to jump start the 

engine with another battery. Starting the en- 

gine with batteries larger than those recom- 

mended can burn out the starter motor. 

Test the battery voltage by connecting D.C. 
voltmeter across the battery terminals — crank 
the engine. If the battery drops below 9 volts 
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while cranking, the battery is discharged or To prevent accidental shorting and the re- 


faulty. sulting sparks, remove all jewelry when ser- 
vicing the battery. ` 
BATTERY CHARGING When disconnecting battery cables, always 


disconnect the negative (-) (ground) cable 


CAUTION: Batteries contain sulphuric acid. 
To prevent acid burns, avoid contact with 
skin, eyes, and clothing. 

Batteries produce explosive hydrogen gas 
while being charged. Charge the battery in 
well ventilated areas. Keep cigarettes, sparks, 
open flame, and other sources of ignition 
away from the battery at all times. 


Ground-To-Kill Lead (White) 


first. When connecting battery cables, always 
connect the negative cable last. 

Before disconnecting the negative (-) 
ground cable, make sure all switches are 
OFF. If ON, a spark will occur at the ground 
cable terminal which could cause an explo- 
sion if hydrogen gas or gasoline vapors are 
present. 


Optional Diode 


_ (Violet) 
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Oil Sentry (Indicator Light) 
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(Shutdown) 


FL len 
I Solenoid o Starter 


12 V. Battery 
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Keep batteries and acid out of the reach of 2. Keep the cables, terminals, and external 
children. surfaces of battery clean. A build-up of corro- 
sive acid or grime on the external surfaces can 
self- discharge the battery. Self-discharging 


BATTERY MAINTENANCE happens rapidly when moisture is present. 

1. Regularly check the level of electrolyte. 3. Wash the cables, terminals, and external 
Add distilled water as necessary tomaintainthe surfaces with a baking soda and water solution. 
recommended level. Rinse thoroughly with clean water. 

WARNING: Do not overfill the battery. Poor WARNING: Do not allow the baking soda so- 

performance or early failure due to loss of lution to enter the cells as this will destroy the 

electrolyte will result. electrolyte. 


A.C. 


AC Leads — 


Rectifier-Regulator 


15 amp Stator and rectifier-regulator 


Optional 
Oil Sentry 
Switch i 
(Shutdown) e E 
|... Ground-To-Kill Lead (White) Diode 
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(Indicator Light) 12 V. Battery = 
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25 Amp 
Stator 


25 amp stator and rectifier-regulator 


KEY SWITCH 


A key switch is used on Magnum engines 
equipped with instrument panels. It is a three 
position (OFF, RUN, START), break-before- 


make type switch. 


Testing 


Test the switch for continuity using an ohm- 
meter or continuity test light. For each switch 
position, continuity should be present across 
the terminals listed in the table below. 


DC Voltmeter 


Battery 
Checking battery voltage 


Position 1 - OFF 


Position 2 - RUN 


Sei 


Position 3 - START 


5 - Position 
Connector Body 
Case 
Ground S - Starter 


R - Rectifier 


M - Module A - Accessory 


Rear Of Switch 


Key switch 


SOLENOID 


A solenoid is used on electric start engines 
equipped with an instrument panel or key 
switch. The solenoid is an electrically-actuated 
normally open switch designed for heavy cur- 
rent loads. 


Stud Terminals 


Solenoid 


Case Ground Tab Terminal 


Starter solenoid 


The solenoid is used to switch the heavy cur- 
rent required by the starter using the key 
switch (designed for low current loads). 


TESTING 


1. Connect an ohmmeter or continuity tester 
across the stud terminals of solencid. 

2. Apply 12 volts DC across the tab terminal 
and case ground of solenoid and observe ohm- 
meter or tester. 

NOTE: Apply positive (+) of voltage supply 

to tab terminal; negative (-) to case ground. 

3. The ohmmeter or tester should indicate 
continuity as long as voltage is applied. If there 
is no continuity, the solenoid is probably faulty 
and should be replaced. 

4. Measure the resistance of the coil in the 
solenoid using an ohmmeter. Connect one me- 


© Commutator 
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(Includes Permanent Magnets) 
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End Cap 
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ter lead to the case ground and one lead to the 
tab terminal. 

e Ifthe resistance is 5.2-6.3 ohms, the coil is 
OK. 

e Ifthe resistance is low or 0 ohms, the coil is 
shorted. Replace the solenoid. 

e Ifthe resistance is infinity ohms, the coil is 
open. Replace solenoid. 


ELECTRIC STARTER 


This is a permanent magnet, bendix-drive 
electric starter. 


Operation 


When power is applied to the starter, the ar- 
mature rotates. As the armature rotates, the 
drive pinion moves out on the splined drive 
shaft into mesh with the flywheel ring gear. 
When the pinion reaches the end of the drive 
shaft, it rotates the flywheel cranking the 
engine. 

When the engine starts, the flywheel rotates 
faster than the armature and drive pinion. This 
moves the drive pinion out of mesh with the 
ring gear and into the retracted position. When 
power is removed from the starter, the arma- 
ture stops rotating and the pinion is held in the 
retracted position by the anti-drift spring. 

WARNING: Do not crank the engine contin- 

uously for more than 10 seconds at a time. If 

the engine does not start, allow a 60 second 
cooldown period between starting attempts. 

Failure to follow these guidelines can burn 

out the starter motor. 


yo Starter Assembly 
í y GN ii 


Armature nu ) 


Drive Shaft 
Splines 
Drive Pinion 
Dust Cover 
Spacer 
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Stop Gear 
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Min 
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Bendix drive electric starter 
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If the engine develops sufficient speed to dis- 
engage the starter but does not keep running (a 
"false start”), the engine rotation must be al- 
lowed to come to a complete stop before at- 
tempting to restart the engine. If the starter is 
engaged while the flywheel is rotating, the 
starter pinion and flywheel ring gear may clash. 
This can damage the starter. 

If the starter does not crank the engine, shut 
off the starter immediately. Do not make fur- 
ther attempts to start the engine until the con- 
dition is corrected. Do not jump start using an- 
other battery. Using batteries larger than those 
recommended can burn out the starter motor. 

Do not drop the starter or ctrike the starter 
frame. Doing so can damage the ceramic perma- 
nent magnets. 


Starter 
REMOVAL AND INSTALLATION 


Refer to the “Engine Disassembly and Reas- 
sembly" sections for starter removal and instal- 
lation procedures. 

NOTE: When the through bolts are removed 

from the bearing plate and starter, the drive 

end cap and commutator end cap can sepa- 
rate from the starter frame. 

To prevent the starter from becoming com- 
pletely disassembled, make sure the end caps 
are taped and held securely against starter 
frame when removing the through bolts. Rein- 
stall the through bolts and temporarily secure 
with 4-20 hex nuts to keep starter assembled. 


STARTER DRIVE SERVICE 


Every 500 operating hours or annually 
(whichever occurs first), clean and lubricate the 
drive splines of the starter. If the drive pinion is 
badly worn, or has chipped or broken teeth, it 
must be replaced. 

It 1s not necessary to disassemble the starter 
to service the drive components. Service the 
drive as follows: 

1. Hold the drive pinion in a vice with soft 
jaws when removing and installing the stop 
nut. The armature will rotate with the nut only 
until the drive pinion stops against internal 
spacers. 

NOTE: Do not overtighten the vice as this 

can distort the drive pinion. 

2. Remove the dust cover, stop nut, stop gear 
spacer, anti-drift spring, dust cover spacer, and 
drive pinion. 

3. Clean the drive shaft splines with solvent. 
Dry the splines thoroughly. 

4. Apply a small amount of Loctite? No. 271 
to stop nut threads. 

5. Reinstall the drive pinion, dust cover spac- 
er, anti-drift spring, stop gear spacer, and stop 


nut. Torque stop nut to 160 inch lbs. Install the 
dust cover. 


DISASSEMBLY 


1. Remove the dust cover, stop nut, stop gear 
spacer, anti-drift spring, dust cover spacer, and 
drive pinion. Refer to “Starter Drive Service.” 

2. Remove the temporary nuts and through 
bolts. 

3. Remove the drive end cap and thrust 
washer. 

4. Remove the commutator end cap with 
brushes and springs. 

5. Remove the armature from inside the 
starter frame. 

6. Install the brush springs and brushes into 
the pockets in brush holder. Make sure the 
chamfered sides of brushes are away from the 
springs. 

NOTE: Use a brush holder tool to keep the 

brushes in the pockets. A brush holder tool 

can easily be made from a thin sheet metal. 


Commutator Service 


Clean the commutator with a coarse, lint free 
cloth. Do not use emery cloth. If the commuta- 
tor is badly worn or grooved, turn down on a 
lathe, or replace the armature. 


ASSEMBLY 


1. Insert the armature into the starter 
frame. Make sure the magnets are closer to the 
drive shaft end of armature. The magnets will 
hold the armature inside the frame. 

2. Install the thrust washer and drive end 
cap. Make sure the match marks on end cap and 
frame are aligned. 

3. Install the brush holder tool to keep the 
brushes in the pockets of commutator end cap. 

4. Install the commutator end cap to arma- 
ture and starter frame. Firmly hold the drive 
end cap and commutator end cap to the starter 
frame. Remove the brush holder tool. 

9. Make sure the match marks on end cap 
are aligned. Install the through bolts and tem- 
porary nuts to keep the starter assembled. 


Sheet Metal Brush 


Holder Tool Brush Holder Tool Installed 


Over Brushes And End Cap 
Brush holder tool 


Commutator 


E 
ap ep Match Marks 
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Starter assembly match marks 


6. Install the drive pinion, dust cover spacer, 
anti-drifting spring, stop gear spacer, stop nut, 
and dust cover. Refer to ‘‘Starter Drive 
Service.” 


OIL SENTRY OIL LEVEL MONITOR 


Operation 


Some engines are equipped with optional Oil 
Sentry system. Oil Sentry uses a float switch in 
the oil pan to detect a low engine oil level. On 
stationary or unattended applications (pumps, 
generators, etc.) the float switch can be used to 
ground the ignition module to stop the engine. 
On vehicular applications (garden tractors, 
mowers, etc.) and those equipped with a battery 
or electric start, the float switch can be used to 
activate a “low oil” warning light. 

The following instructions will enable switch 
removal, installation, and testing without re- 
moving the oil pan. Follow these instructions 
carefully to prevent damage to the switch. 


Float Switch 
REMOVAL 


1. Make sure the engine/equipment is rest- 
ing on a level surface. 

2. Remove the oil drain plug and drain oil 
from crankcase. 

3. Disconnect float switch leads. 

4. Using a 74g in. open end wrench, turn 
switch counterclockwise LG TURN to loosen. 


N.C./N.O. Markings 


&.— ree. < _ _ = - € 4 4 


Float switch removal 
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Loosen A 
1/4 Turn 
B 


Parallel 


Markings 


Float switch removal 


Remove Switch In 
1/2 Turn Increments 


Float switch removal 


STOP turning switch when flat surface on float 
switch is in a horizontal position. (Flat surface 
parallel with base of oil pan and N.C./N.O. 
markings down.). 

5. Turn the switch counterclockwise in 1⁄2 
TURN INCREMENTS using a smooth, contin- 
uous action. Pause briefly between increments 
and keep the flat surface of float switch in a 
horizontal position (parallel with base of oil 


pan). 
WARNING: To prevent damage to the float 
switch, and to enable you to “feel” if the float 
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Do Not Pause Rotation 
Of Switch With N.C./N.O. 
Markings In This Position 


Float switch removal 


SAE 30 Oil 


Float switch removal 


strikes the oil pan, REMOVE THE SWITCH 

BY HAND as soon as it is loose enough for 

you to do so. 

When turning the float switch, use a smooth, 
continuous action for the ENTIRE Y turn in- 
crement. Pausing the rotation of the switch in 
the position shown will cause the float to strike 
the oil pan. If the float does not strike the oil 
pan, STOP turning the switch, then use the fol- 
lowing procedure. 

a. Turn the switch clockwise until the flat 
surface is in a vertical position as shown. 
(N.C./N.O. markings on left.) This will allow 
to float to return against the switch body. 

b. Turn the switch counterclockwise Y4 
TURN. STOP turning switch when flat sur- 
face is in a horizontal position. (Flat surface 
parallel with base of oil pan and N.C./N.O. 
markings down.). 

c. Turn the switch counterclockwise in Ya 
TURN INCREMENTS as instructed in step 
5 above. 


INSTALLATION 


1. Make sure the engine/equipment is rest- 
ing on a level surface. 

2. Remove the oil drain plug and drain oil 
from crankcase. 

3. When adding this switch as an accessory, 
remove and discard the 1⁄2 in. NPSF pipe plug 


from the location in oil pan where switch will be 
installed. 

WARNING: To prevent damage to the float 

switch, and to enable you to "feel" if the float 

strikes the oil pan, INSTALL THE SWITCH 

BY HAND as long as it is loose enough for 

you to do so. 

4. Apply Loctite? No. 592 Teflon? sealant (or 
equivalent) to the entire thread area of switch. 

5. Apply a thick film of clean SAE 30 oil to 
the float and switch body as shown. 

6. Hold the switch with the flat surface in a 
vertical position. (N.C./N.O. markings to the 
left.) Insert the switch into the oil pan and turn 
the switch 1⁄4 turn. STOP turning the switch 
when the flat surface on switch is in a horizon- 
tal position. Flat surface parallel with base of 
oil pan and N.C./N.O. markings up.). 

7. Turn the switch clockwise in V? TURN IN- 
CREMENTS using a smooth continuous ac- 
tion. Pause briefly between increments and 
keep the flat surface of switch in a horizontal 
position (parallel with base of oil pan.). 

NOTE: Several 1⁄2 turn increments may be 

required untii the threads on switch engage 

in oil pan. 


A 


1/4 Turn 


s6ubuew 


Markings 


Float switch installation 


Install Switch In 
1⁄2 Turn Increments 


SES 


Float switch installation 


Do Not Pause Rotation 
Ot Switch With N.C./N.O. 
Markings In This Position 


Float switch installation 


N.C./N.O. 
Markings 


Float switch installation 


Pausing the rotation of the switch in the po- 
sition shown will cause the float to strike the 
oul pan. 

If the float does strike the oil pan, STOP 
turning the switch, then use the following 
procedure. 

a. Turn the switch counterclockwise until 
the flat surface is in a vertical position, 
(N.C./N.O. markings on left.) This will allow 
the float to return against the switch body. 

b. Turn the switch clockwise 1⁄4 turn. 
STOP turning switch when flat surface is ina 
horizontal position. (Flat surface parallel 


KOHLER MAGNUM 361 


with base of oil pan and N.C./N.O. markings 

up) 

c. Turn the switch clockwise in 1⁄2 turn in- 
crements as instructed in step 7 above. 

8. Turn in the switch approximately five (5) 
to six (6) full turns to obtain the proper posi- 
tion. Use a ie in. open end wrench to tighten 
the switch. The “N.C.” markings on switch will 
be at the top when the switch is positioned 


properly. 
FLOAT SWITCH TEST 


Test switch for continuity by placing a ohm- 
meter of continuity test light across leads. 

e Switch Position À: No Continuity (switch 
open) 

e Switch Position B: Continuity (switch 
closed) 

Perform the following tests to ensure that 
the float switch is positioned and working prop- 
erly before connecting the leads. 

NOTE: These tests apply to engines equipped 

with a standard oil pan and dipstich. Special 

oil pan and/or dipstick arrangements can 
give inaccurate test results. 

1. Connect a continuity test light across float 
switch leads. The light should be “on”. 

2. Install oil drain plug and refill crankcase 
with oil. The light should be “off” after oil is 
above the “L” mark on the dipstick. 

3. If the float switch fails this test: 

a. Make sure the switch is in the proper 
position with the “N.C.” markings at the top. 

b. Ifswitch is positioned properly, drain oil 
and remove switch (see “Float Switch Re- 
moval"). If the float is not attached to the 
switch body, the oil pan must be removed. 

c. replace a faulty or broken switch with a 
new one. (See “Float Switch Installation") 
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Float switch test 
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OPERATIONAL TEST 


Reconnect the leads and perform the follow- 
ing test. 

1. Make sure the oil level is up to , but not 
over “F' mark on dipstick. 

2. Start the engine. If the switch is wired as a 
low oil level shutdown, the engine should start. 
If the switch is wired to activate a low oil warn- 
ing light, the light should be “off.” 

3. Stop the engine. Drain the oil until the oil 
level is below the “L” mark on dipstick. If prop- 
erly wired, the engine will not start or the light 
will be “on”. 

4. If the test results of steps 2 and 3 are not 
as indicated, check for improper wiring and/or 
improper float installation. 


AUTOMATIC COMPRESSION 
RELEASE 


All Magnum single cylinder engines are 
equipped with Automatic Compression Release 
(ACR). The ACR mechanism lowers compres- 
sion at cranking speeds to make starting easier. 


OPERATION 


The ACR mechanism consists of two fly- 
weights and a spring attached to the gear on 
camshaft. When the engine is rotating at low 
cranking speeds (600 RPM or lower) the fly- 
weights are held by the spring in the position 
shown. 

In this position, the tab on the larger fly- 
weight protrudes above the exhaust cam lobe. 
This lifts the exhaust valve off of its seat during 
the first part of the compression stroke. The re- 
duced compression results in an effective com- 
pression ratio of about 2:1 during cranking. 

After the engine speed increases to about 600 
RPM, centrifugal force moves the flyweights to 
the position shown. In this position the tab on 
the larger flyweight drops into the recess in the 
exhaust cam lobe. When in recess, the tab has 
no effect on the exhaust valve and the engine 
operates at full compression and full power. 

When the engine is stopped, the spring re- 
turns the flyweights to the position shown, 
ready for the next start. 


INSPECTION AND SERVICE 


1. Check exhaust valve to tappet clearance 
and adjust as necessary to specification. 

2. Remove cylinder head and turn the crank- 
shaft clockwise by hand and observe the ex- 
haust valve carefully. When the piston is 
approx. 75 of the way up the cylinder during the 
compression stroke, the exhaust valve should 
lift off the seat slightly. If the exhaust valve 


Exhaust 
Valve (Open) 


Camshaft 


Tab 


Flyweights 


Automatic compression release (acr)—starting po- 
sition 


Exhaust 
Valve (Closed) 


Camshaft 


Tab 


Spring N 


Flyweights 
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Automatic compression release (acr)—running po- 
sition 


does not lift, the ACR spring may be unhooked 
or broken. To service the spring, remove the oil 
pan and rehook the spring or replace it. The 
camshaft does not have to be removed. 

The flyweights are not serviceable. If they 

are stuck or worn excessively, the camshaft 
must be replaced. 
WARNING: The tab on the flyweights is 
hardened and is not adjustable. Do not at- 
tempt to bend the tab — it will break and a 
new camshaft will be required. 


ENGINE MECHANICAL SERVICE 


COMPRESSION TESTING 


Because of the ACR mechanism, it is difficult 
to obtain an accurate compression reading. 

To check the condition of the combustion 
chamber, and related mechanisms, physical in- 
spection and a crankcase vacuum test are 
recommended. 


M8 DISASSEMBLY 


CAUTION: Before servicing the engine or 
equipment, always remove the spark plug 
lead to prevent the engine from starting acci- 
dentally. Ground the lead to prevent sparks 
that could cause fires. 

The following sequence is suggested for com- 
plete engine disassembly. This procedure may 
have to be varied slightly to accommodate op- 
tions or special equipment. 

Clean all parts thoroughly as the engine is 
disassembled. Only clean parts can be accurate- 
ly inspected and gauged for wear or damage. 
There are many commercially available clean- 
ers that quickly remove grease, oil, and grime 
from engine parts. When such a cleaner is used, 
follow the manufacturer's instructions careful- 
ly. Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and 
placed in operation — even small amounts of 


Spark Plug 
Lead 


Air Cleaner Cover 


Wing Nut 


Oil Drain | Cil Drain 
Plug DND-—— Plug 


Remving spark plug lead, oil drain plug, and air 
cleaner cover 
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Optional. 


Paper 
x Element 


Removing air cleaner element 
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Removing air cleaner base 


these cleaners quickly break down the lubricat- 
ing properties of engine oil. 

1. Disconnect the spark plug. 

2. Drain the oil. 

3. Remove the wing nut and air cleaner 
cover. 

4. Remove the precleaner (if so equipped), el- 
ement cover nut, element cover, paper element, 
and seal. 

5. Remove the screws, air cleaner base, gas- 
ket, and breather hose. 

6. Remove cap screws, muffler, gasket, and 
heat shield. 

7. Remove the hex cap screws and rectifier- 
regulator. 

8. Remove the connector from rectilier- 
regulator. 

CAUTION: Gasoline may be present in car- 
buretor and fuel system. Gasoline is extreme- 
ly flammable, and its vapors can explode if ig- 
nited. Keep cigarettes, sparks, open flames, 
and other sources of ignition away from the 
engine. Wipe up spilled fuel immediately. 

9. Remove the wing nut, plain washer, choke 
lever, and choke linkage. (Reinstall choke lever, 
plain washer, and wing nut after removing 
hnkage.). 

10. Close the fuel shut-off valve at fuel tank 
(f so equipped) or drain fuel from tank. 
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Hex Cap 
Sems Screws 


Removing rectifier-regulator 


11. Loosen the hose clamp, and remove fuel 
line at carburetor. 

12. Remove the slotted hex cap screws, carbu- 
retor, throttle linkage, and gasket. 

CAUTION: Gasoline may be present in fuel 

pump and fuel system. Gasoline is extremely 

flammable, and its vapors can explode if ig- 

nited. Keep cigarettes, sparks, open flames, 

and other sources of ignition away frem en- 

gine. Wipe up spilled fuel immediately. 

13. Disconnect the fuel line from fuel pump 
inlet fitting. 

14. Remove the fillister head screws, plain 
washer, fuel pump, and gasket. 

15. Note the position of the governor spring 


in governor arm. 
e wass 4 
Gasket 
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Removing choke linkage, throttle linkage, and car- 
buretor 
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Removing fuel pump, external governor compo- 
nents, and throttle and choke controls 


16. Loosen the pawlnut and remove governor 
arm from cross shaft. Remove the governor 
spring. 

NOTE: Loosening pawlnut or removing gov- 
ernor arm will disrupt governor to cross shaft 
adjustment. Readjustment will be required 
upon reassembly. 

17. Remove the hex cap screw, hex cap 
screws, plain washers, and spacers. 

18. Remove the throttle and choke control as- 
sembly from handle bracket and engine 
crankcase. 

19. Disconnect the lead from engine kill 
switch (if so equipped). 

20. With retractable starters, remove the 
screws and starter assembly. 
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Removing fuel tank 


Hex Cap Screws 
And Plain Washers 
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Removing fuel tank 


Hex Cap Screws 
And Split Lock Washers 
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Crankcase 


Removing fuel tank bracket from crankcase 
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a 
Removing cylinder head baffle, blower housing, and 
breather cover 


21. With electric starters: 

a. Remove the lead from stud terminal of 
electric starter. 

b. Remove the pawlnut, lain washer, and 
hex cap screw from starter tail brace. 

c. Place masking tape across the commu- 
tator end cap and frame. 

d. Remove the bottom through bolt, plain 
washer, self-tapping screw, and starter tail 
brace. 

e. Hold the commutator end cap against 
frame, and carefully remove top through 
bolt. Remove starter from bearing plate. 
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NOTE: The starter may become disassem- 
bled if the end caps are not taped or held 
against the frame. 

f. Reinstall the through bolts and two 1⁄4- 
20 hex nuts to keep starter assembled during 
remaining engine disassembly. 

g. Remove the leads from solenoid. Re- 
move the pawlnuts, screws, and solencid 
from bracket. 

CAUTION: Gasoline may be present in fuel 
tank and fuel system. Gasoline is extremely 
flammable, and its vapors can explode if ig- 
nited. Keep cigarettes, sparks, open flames, 
and other sources of ignition away from en- 
gine. Wipe up spilled fuel immediately. 
22. Remove the fuel line from tank outlet 
fitting. 
23. Remove the hex cap screws, truss head 
screws, and fuel tank with bracket. 
24. Remove the hex cap screws, plain wash- 
ers, and bracket from fuel tank, if necessary. 
25. Remove the hex cap screws, split lock 
washers, and bracket from crankcase, ii 
necessary. 
26. Remove the hex cap screw, spark plug lead 
clip, plain washer, self-tapping screw, and cylin- 
der head baffle. 
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Removing side air baffle, key switch panel, and blower 
housing 
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Removing flywheel using a puller 
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Plain Washer 
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Removing grass screen, rope pulley, and flywheel— 
rope start models 
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Removing drive cup, grass screen, and flywheel— 
retractable start models 
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Flywheel 
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Removing grass screen and flywheel—electric start 
models 


27. Remove the self-tapping screws, hex cap 
screw, plain washer, side air baffle, key switch 
panel (if so equipped), and blower housing. 

28. Remove the pawlnut and breather cover 
with filter. 

29. Remove the seal, gasket, breather plate, 
gasket, and stud (if necessary). 

30. Remove the spark plug, hex cap screws, 
plain washers, bracket, cylinder head, and 
gasket. 

31. Remove the hex cap screws, plain wash- 
ers, ignition module, and air baffle. 

32. Remove the high-tension lead and kill lead 
from slots in baffle. Separate the ignition mod- 
ule and air baffle, if necessary. 

CAUTION: Always use the flywheel strap 
wrench to hold flywheel when loosening or 
tightening flywheel and fan retaining fasten- 
ers. Do not use any type of bar or wedge be- 
tween fins of cooling fan, as the fins could be- 
come cracked or damaged. 

Always use a puller to remove flywheel 
from crankshaft. Do not strike the crankshaft 
or flywheel, as these parts could become 
cracked or damaged. 

33. With rope start models: 

a. Remove the grass screen retainer and 
grass screen. 


Hex Flange Z 
Screws (3) 


Removing fan from flywheel 
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Stator 


Pan Head Screws (4) 2 


Removing stator 


b. Hold the flywheel with strap wrench 
and loosen hex nut. Remove the hex nt, 
plain washer, and drive cup. 

c. Remove the grass screen from fan. 

34, With electric start models: 

a. Remove the grass screen from fan. 

b. Hold the flywheel with strap wrench 
and loosen hex nut. Remove the hex and 
plain washer. 

35. Remove the flywheel from crankshaft us- 
ing a puller. 

36. Remove the hex flange screws, spacers 
and fan. 

CAUTION: Do not attempt to remove the ig- 
nition magnet from flywheel. Loosening or 
removing the magnet mounting screws could 
cause the magnet to come off during engine 
operation and be thrown from the engine 
causing severe injury. Replace the flywheel if 
magnet is damaged. 

37. Remove the connector body from stator 
leads. 

38. Remove the pan head screws and stator. 

39. Rotate the crankshaft until piston is at 
top dead center of compression stroke (both 
valves closed and piston flush with top of bore). 

40. Compress the valve springs with a valve 
spring compressor and remove keepers. 

41. Remove the valve spring compressor, then 
remove the valves, intake valve spring retainer, 
exhaust valve rotator, and valve springs. 

NOTE: Some models use a valve rotator on 
both valves. 

42. Remove the hex cap screws and solenoid 
bracket from starter side of oil pan. 
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Removing valves 
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Removing solenoid bracket and oil pan 
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Removing handle bracket and oil pan 


WARNING: Make sure the piston is at top 
dead center in bore to prevent damage to oil 
dipper on connecting rod. 

43. Remove the hex nuts, split lock washers, 
plain washers, and handle bracket from studs 
on carburetor side of oil pan. Remove the oil 
pan and gasket from crankcase. 

44. Remove the hex nuts and connecting rod 
cap. 
NOTE: If a carbon ridge is present at top of 
bore, use a ridge reamer tool to remove it be- 
fore attempting to remove piston. 

45. Carefully push the connecting rod and 
piston out top of bore. 

46. Remove the retainer and wrist pin. Sepa- 
rate the piston from connecting rod. 

47. Remove the top and center compression 
rings using a ring expander tool. 

48. Remove oil control ring rails, then remove 
rails spacer. 

NOTE: To make reassembly easier, mark the 
positions of the fuel line and wiring harness 
before removing the bearing plate. Mark the 
locations where they exit from between the 
crankcase and bearing plate, on both the car- 
buretor and starter sides. 

49. Remove the hex cap screws securing bear- 
ing plate to crankcase. 
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50. Remove the bearing plate from crankshaft 
using a puller. 

NOTE: The front bearing may remain either 
in the bearing plate or on the crankshaft, 
when the bearing plate is removed. 

51. Press the crankshaft out of crankcase 
from PTO side. 

NOTE: Ifthe repair does not require separat- 
ing the bearing plate from the crankshaft, the 
crankshaft and bearing plate can be pressed 
out as an assembly. 

52. Drive the camshaft pin (and cup plug on 
bearing plate side) out of crankcase from PTO 
side. 

53. Remove the camshaft pin, camshaft, and 
shims (on bearing plate side of camshaft). 

54, Mark the tappets as being intake or ex- 
haust. Remove the tappets from crankcase. 

NOTE: The intake valve tappet ts closest to 
the bearing plate side of crankcase. The ex- 
haust valve tappet is closest to the PTO side of 
crankcase. 

55. Remove the stop pin, copper washer, and 
governor gear. 

56. Remove the bushing nut and plain wash- 
er. Remove the cross shaft from inside 
crankcase. 

57. Remove the oil seals from crankcase and 
bearing plate. 


Piston 


Rod Cap 
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Removing piston from connecting rod 
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Removing piston rings 


58. Press the bearings out of bearing plate 
and crankcase. 

NOTE: If bearings have remained on the 

crankshaft, remove using a puller. 


M10, M12 DISASSEMBLY 


CAUTION: Before servicing the engine or 
equipment, always remove the spark plug 
lead to prevent the engine fro starting acci- 
dentally. Ground the lead to prevent sparks 
that could cause fires. 

The following sequence is suggested for com- 
plete engine disassembly. This procedure may 
have to be varied slightly to accommodate op- 
tions or special equipment. 

Clean all parts thoroughly as the engine is 
disassembled. Only clean parts can be accurate- 
ly inspected and gauged for wear or damage. 
There are many commercially available clean- 
ers that quickly remove grease, oil, and grime 
from engine parts. When such a cleaner is used, 
follow the manufacturer's instructions careful- 
ly. Make sure all traces of the cleaner are re- 
moved before the engine is reassembled and 
placed in operation — even small amounts of 
these cleaners quickly break down the lubricat- 
ing properties of engine oil. 

1. Disconnect the spark plug. 


Spark Plug 
Muffler Lg Lead 
> Wing Nut 
Me — 
| 
Oil Drain 
Plug Air Cleaner Cover 


Removing spark plug lead, oil drain plug, air cleaner 
cover, and muffler 


2. Drain the ol 

3. Remove the wing nut and ar cleaner 
cover. 

4. Remove the precleaner, element cover 
nut, element cover, paper element, and seal. 

5. Remove the three screws, ar cleaner base, 
gasket, and breather hose. 

6. Remove the muffler and threaded exhaust 
pipe. 

7. Remove two screws and the rectifier- 
regulator. 

8. Remove the electrical connector from the 
rectifier-regulator. 

CAUTION: Gasoline may be present in car- 
buretor and fuel system. Gasoline ts extreme- 
ly flammable, and its vapors can explode if ig- 
nited. Keep cigarettes, sparks, open flames, 
and other sources of ignition away from the 
engine. Wipe up spilled fuel immediately. 

9. Remove the throttle linkage from the ny- 
lon inserts in governor arm and carburetor 
throttle lever. Remove the choke linkage from 
the nylon insert in the choke control lever, then 
from the carburetor choke lever. 

10. Close the fuel shut-off valve at fuel tank 
(f so equipped) or drain fuel from tank. 

11. Loosen the hose clamp and remove fuel 
line from the carburetor inlet. 
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Removing air cleaner element 
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Removing air cleaner base 
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Removing rectifier-regulator 
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Removing choke linkage, throttle linkage, and car- 
buretor 


12. Remove two slotted hex cap screws, the 
carburetor, and gasket. 

13. Note the position of the governor spring 
in governor arm. 

14. Loosen pawlnut and remove governor 
arm from cross shaft. 

NOTE: Loosening pawlnut or removing gov- 

ernor arm will disrupt governor arm to cross 

shaft adjustment. Readjustment will be re- 
quired upon reassembly. 

15. Remove the governor spring from the gov- 
ernor arm. 

16. Remove the electrical connector from the 
back of key switch. 

17. Remove the hex cap screw, plain washer, 
and spacer. Remove the self-tapping screw se- 
curing the bracket to blower housing/bearing 
plate. Remove four hex cap screws, cam gear 
cover, gasket, throttle and choke control assem- 
bly, and gasket. 

18. Remove pawlnut, breather cover, and 
gasket. 

19. Remove the filter, seal, reed stop, reed, 
breather plate, gasket, and stud. 

20. Disconnect the fuel line from the fuel 
pump inlet fitting. 
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Governor spring location in governor arm 
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Removing external governor components, and throt- 
tle and choke controls 


Breather 
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Removing breather components 


21. Remove the fillister head screws, plain 
washers, fuel pump, and gasket. 

29. Remove five screws and the starter 
assembly. 

CAUTION: Gasoline may be present in fuel 

tank and fuel system. Gasoline is extremely 

flammable, and its vapors can explode if ig- 

nited. Keep cigarettes, sparks, and open 

flames, and other sources of ignis: away 

from engine. Wipe up spilled fuel 

immediately. 


23. Disconnect leads from starter and 
solenoid. 

24. Remove the self-tapping screws and sole- 
noid from the fuel tank lower bracket. 

25. Remove the fuel line from tank outlet 
fitting. 

26. Remove the self-tapping screw securing 
starter tail brace to fuel tank bracket and re 
move the two acorn nuts and washers at the tow 
of fuel tank. 

27. Remove two hex cap screws and fuel tank 
with bracket. 

28. Remove pawlnuts, fuel tank lower brack- 
et, and isolation mounts from fuel tank, if 
necessary. 

29. Remove the dipstick, fillister head screws, 
oil fill/dipstick tube, and gasket. 

30. Place across the commutator end cap and 
starter frame. 

31. Remove the self-tapping screw, bottom 
through bolt, and starter tail brace. 

32. Hold the commutator end cap against 
frame and carefully remove top through bolt. 
Remove starter from bearing plate. 

CAUTION: The starter may become disas- 
sembled if end caps are not taped or held 
against frame. 

33. Reinstall through bolts and two (2) 14-20 
hex nuts to keep starter assembled during re- 
maining engine disassembly. 
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Removing starter tail brace and starter 


Removing starter 
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Removing carburetor side air baffle 


34. Remove the hex cap screw, plain washer, 
spark plug lead clip, and carburetor side air 
baffle. 

35. Remove the hex cap screw, plain washer, 
self-tapping screw, and starter side air baffle. 

36. Remove the truss head screw and cylinder 
head baffle. 

37. Remove the remaining self-tapping 
screws and the blower housing. 

38. Remove the spark plug, hex cap screws, 
hfting strap, hex spacer screw, plain washers, 
cylinder head, and gasket. 

39. Remove the hex cap screws, plain wash- 
ers, ignition module, and air baffle. 
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Removing starter side air baffle, cylinder head baffle 
and blower housing 
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40. Remove the spark plug lead and kill leac 
from the slots in the baffle. Separate the 1gni- 
tion module and air baffle, if necessary. 

CAUTION: Always use a flywheel strap 
wrench to hold the flywheel when loosening 
or tightening flywheel and fan retaining fas- 
teners. Do not use any type of bar or wedge be- 
tween fins of cooling fan, as the fins could be- 
come cracked or damaged. Always use a pull- 
er to remove flywheel from crankshaft. Do not 
strike the crankshaft or flywheel, as these 
parts could become cracked or damaged. 
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Removing spark plug and cylinder head 
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Removing ignition module and air baffle 
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Removing flywheel fastener 
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Removing grass screen, rope pulley, and flywheel— 
rope start models 
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Removing grass screen, drive cup, and flywheel— 
retractable start models 


41. With rope start models: 

a. Remove the grass screen retainer and 
wire mesh grass screen from rope pulley. 

b. Hold the flywheel with a strap wrench 
and loosen the hex cap screw. Remove the 
hex cap screw, plain washer, rope pulley, and 
spacer. Remove the nylon grass screen from 
the fan. 

42. With retractable start models: 

a. Hold the flywheel with a strap wrench 
and loosen hex cap screw securing flywheel to 
crankshaft. Remove the hex cap screw, plain 
washer, and drive cup. 

b. Remove the grass screen from the fan. 

43. With electric start models: 
a. Remove the grass screen from the fan. 


b. Hold the flywheel with a strap wrench 
and loosen hex cap screw securing flywheel to 
crankshaft. Remove the hex cap screw and 
plain washer. 

44. Remove the flywheel from the crankshaft 
using a puller. 
45. Remove the hex cap screws, fan, and spac- 
ers, if necessary. 
CAUTION: Do not attempt to remove igni- 
tion magnet from flywheel. Loosening or re- 
moving magnet mounting screws could cause 
the magnet to come off during engine opera- 
tion and be thrown from the engine causing 
severe injury. Replace the flywheel if magnet 
is damaged. 
46. Remove the connector body from the sta- 
tor leads. Remove the self-tapping screw and 
stator lead clip from bearing plate. 
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Removing grass screen and flywheel—electric start 
models 
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Removing stator 
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Removing valves 
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Removing valves 


47. Remove the pan head screws and stator. 

48. Rotate the crankshaft until the piston is 
at top dead center of compression stroke (both 
valves closed and piston flush with top of bore). 

49. Compress the valve springs with a valve 
spring compressor and remove the keepers. 

50. Remove the valve spring compressor, then 
remove the valves, intake valve spring lower re- 
tainer, exhaust valve rotator, valve springs, and 
valve spring upper retainers. 

NOTE: Some models use a valve rotator on 

both valves. 

51. Remove the hex cap screws, oil pan, and 
gasket. 

WARNING: Make sure the piston is at top 

dead center in bore to prevent damage to oil 

dipper on connecting rod. 

52. Remove the hex nuts and connecting rod 


cap. 
NOTE: If a carbon ridge is present at top of 
bore, use a ridge reamer tool to remove it be- 
fore attempting to remove piston. 
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Removing oil pan 


53. Carefully push the connecting rod and 
piston out top of bore. 

54. Remove the retainer and wrist pin. Sepa- 
rate the piston from the connecting rod. 

55. Remove the top and center compression 
rings and the oil control ring spacer using a ring 
expander tool. 

NOTE: To make reassembly easier, mark the 
positions of the fuel line and wiring harness 
before removing the bearing plate. Mark the 
locations where they exit from between the 
crankcase and bearing plate, on both the car- 
buretor and starter sides. 

56. Remove the hex cap screws securing the 
bearing plate to crankcase. 

57. Remove the bearing plate from the crank- 
shaft using a puller. 

NOTE: The front bearing may remain either 
in the bearing plate or on the crankshaft 
when the bearing plate is removed. 

58. Press the crankshaft out of the crankcase 
from the PTO side. 

NOTE: Ifthe repair does not require separat- 
ing the bearing plate from the crankshaft, the 
crankshaft and bearing plate can be pressed 
out as an assembly. 

59. Drive the camshaft pin (and cup plug on 
bearing plate side) out of the crankcase from 
the PTO side. 
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Removing connecting rod and piston 
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Removing piston from connecting rod 
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Removing balance gears 


60. Remove the camshaft pin, camshaft, and 
shim(s) (on bearing plate side of camshaft). 

61. Mark the tappets as being either intake or 
exhaust. Remove the tappets from the 
crankcase. 

NOTE: The intake valve tappet is closest to 

the bearing plate side of crankcase. The ex- 

haust valve tappet is closest to the PTO side of 
crankcase. 

62. Remove the retaining rings, shims, bal- 
ance gears with needle bearings, shims, and 
spacers. 

63. Remove the stop pin, copper washer, gov- 
ernor gear, and thrust washer. 


64. remove bushing nut and sleeve. Remove 
cross shaft from inside crankcase. 
65. Remove the oil seals from the crankcase 
and bearing plate. 
66. Press the bearings out of the bearing plate 
and crankcase. 
NOTE: If the bearings have remained on the 
crankshaft, remove bearing by using a puller. 


INSPECTION AND REPAIR/CONDITIONING 


All parts should be thoroughly cleaned — 
dirty parts cannot be accurately gauged or in- 
spected properly for wear or damage. There are 
many commercially available cleaners that 
quickly remove grease, oil and grime accumula- 
tion from engine parts. If such a cleaner is used, 
follow the manufacturer’s instructions careful- 
ly, and make sure that all of the cleaner is re- 
moved before the engine is reassembled and 
placed in operation. Even small amounts’ of 
these cleaners quickly break down the lubricat- 
ing properties of engine oils. 


Flywheel Inspection 


Inspect the flywheel for cracks, and the fly- 
wheel keyway for damage. Replace flywheel if 
cracked. replace the flywheel, the crankshaft, 
and the key if flywheel key is sheared or the 
keyway damaged. 
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Removing governor gear and cross shaft 


Inspect ring gear for cracks or damage. Koh- 
ler no longer provides ring gears as a Service- 
able part. Replace flywheel if the ring gear is 
damaged. 


Cylinder Head Inspection 


Blocked cooling fins often cause localized 
“hot spots" which can result in a “blown” cyl- 
inder head gasket. If the gasket fails, high tem- 
perature gases can burn away portions of the 
aluminum alloy head. À cylinder head in this 
condition must be replaced. 

If the cylinder head appears in good condi- 
tion, use a block of wood or plastic scraper to 
scrape away carbon deposits. Be careful not to 
nick or scratch the aluminum, especially in gas- 
ket seating area. 

The cylinder head should also be checked for 
flatness. Use a feeler gauge and a surface plate 
or a piece of plate glass to make this check. Cyl- 
inder head flatness should not vary more than 
0.003 in.; if it does, replace the cylinder head. 

NOTE: Measure cylinder head flatness be- 

tween each cap screw hole. 

In cases where the head is warped or burned, 
it will also be necessary to replace the head 
screws. The high temperatures that warped or 
burned the head could have made the screws 
ductile which will cause them to stretch when 
tightened. 


Cylinder Block Inspection and Reconditloning 


Check all gasket surfaces to make sure they 
are free of gasket fragments. gasket surfaces 
must also be free of deep scratches or nicks. 

Scoring of the Cylinder Wall: Unburned fuel, 
in severe cases, can cause scuffing and scoring 
of the cylinder wall. As raw fuel seeps down the 
cylinder wall, it washes the necessary lubricat- 
ing oils off the piston and cylinder wall so that 
the piston rings make metal to metal contact 
with the wall. Scoring of the cylinder wall can 
also be caused by localized hot spots resulting 
from blocked cooling fins or from inadequate or 
contaminated lubrication. 
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Checking cylinder head flatness 
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If the cylinder bore is badly scored, excessive- 
ly worn, tapered, or out of round, resizing is 
necessary. Use an inside micrometer to deter- 
mine amount of wear (see Specifications, Toler- 
ances, And Special Torque Values, then select 
the next suitable oversize of either 0.003 in., 
0.010 in. or 0.030 in.. Resizing to one of these 
oversizes will allow usage of the available over- 
size piston and ring assemblies. Initially, resize 
using a boring bar, then use the following pro- 
cedures for honing the cylinder: 


HONING 


While most commercially available cylinder 
hones can be used with either portable drills or 
drill presses, the use of a low speed drill press is 
preferred as it facilitates more accurate align- 
ment of the bore in relation to the crankshaft 
crossbore. Honing is best accomplished at a 
drill speed of about 250 RPM and 60 strokes per 
minute. After installing coarse stones in hone, 
proceed as follows: 

1. Lower hone into bore and after centering, 
adjust so that stones are in contact with the cyl- 
inder wall. Use of a commercial cutting-cooling 
agent is recommended. 

2. With the lower edge of each stone posi- 
tioned even with the lowest edge of the bore, 
start drill and honing process. Move hone up 
and down while resizing to prevent formation 
of cutting ridges. Check size frequently. 

NOTE: Keep in mind the temperatures 

caused by honing may cause inaccurate mea- 

surements. Make sure the block is cool when 
measuring. 

3. When bore is within 0.0025 in. of desired 
size, remove coarse stones and replace with 
burnishing stones. Continue with burnishing 
stones until within 0.0005 in. of desired size 
and then use finish stones (220-280 grit) and 
polish to final size. A cross hatch should be ob- 
served if honing is done correctly. The cross 
hatch should intersect at approximately 23-33 
degrees off the horizontal. Too flat an angle 
could cause the rings to skip and wear exces- 
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sively, too high an angle will result in high oil 
consumption. 

4. After resizing, check the bore for round- 
ness, taper, and size. Use an inside micrometer, 
telescoping gauge, or bore gauge to take mea- 
surements. The measurements should be taken 
at three locations in the cylinder — at the top, 
middle, and bottom. Two measurements should 
be taken (perpendicular to each other) at each 
of the three locations. 

5. Thoroughly clean cylinder wall with soap 
and hot water. Use a scrub brush to remove all 
traces of boring/honing debris. Dry thoroughly 
and apply a light coat of SAE 10 oil to prevent 
rust. 


Measuring Piston-to-Bore Clearance 


Before installing the piston into the cylinder 
bore, it is necessary that the clearance be accu- 
rately checked. This step is often overlooked, 
and if the clearances are not within specifica- 
tions, generally engine failure will result. 

NOTE: Do not use a feeler gauge to measure 

piston-to-bore clearance — it will yield inac- 

curate measurements. Use a micrometer. 
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Style A— Measure piston diameter (D1) perpendicular 
to piston pin just below the oil ring groove. 


Styles C and D—Measure piston diameter (D1) 
perpendicular to piston pin at 1/2" above the 
bottom of the skirt 


Measuring piston diameter 


The following procedures should be used to 
accurately measure the piston to bore 
clearance. 

1. Use a micrometer and measure the diame- 
ter of the piston. 

2. Use an inside micrometer, telescoping 
gauge, or bore gauge and measure the cylinder 
bore. Take the measurement approximately 2% 
in. below the top of the bore and perpendicular 
to the piston pin. 

3. Piston-to-bore clearance is the difference 
between the bore and the piston diameter (step 
2 minus step 1). Clearance should be: 0.007- 
0.010 in. (style A piston), 0.003-0.005 in. (style 
C piston), 0.0034-0.0051 in. (style D piston). 


Valve inspection and Service 


Carefully inspect valve mechanism parts. In- 
spect valve springs and related hardware for ex- 
cessive wear or distortion. Valve spring free 
height should be at approximately the dimen- 
sion given in the chart below. Check valves and 
valve seat area or inserts for evidence of deep 
pitting, cracks or distortion. Check clearance of 
valve stems in guides. 

Hard starting, or loss of power accompanied 
by high fuel consumption may be symptoms of 
faulty valves. Although these symptoms could 
also be be attributed to worn rings, remove and 
check valves first. After removal, clean valve 
head, face and stem with power wire brush and 
then carefully inspect for defects such as 
warped valve head, excessive corrosion or worn 
stem end. Replace valves found to be in bad con- 
dition. À normal valve and valves in bad condi- 
tion are shown in the accompanying 
illustrations. 


Valve Guides 


If a valve guide is worn beyond specifications, 
it will not guide the valve in a straight line. This 
may result in a burnt valve face or seat, loss of 
compression, and excessive oil consumption. 

To check valve guide to stem clearance, thor- 
oughly clean the valve guide and, using a split- 
ball gauge, measure the inside diameter. Then, 
using an outside micrometer, measure the di- 
ameter of the valve stem at several points on 
the stem where it moves in the valve guide. Use 
the largest stem diameter to calculate the clear- 
ance. If the clearance exceeds 0.006 on intake or 
0.008 on exhaust valves, determine whether 
the valve stem or the guide is responsible for 
the excessive clearance. 

NOTE: The exhaust valves on these engines 

have a slightly tapered valve stem to help pre- 

vent sticking. Because of the taper, the valve 
stem must be measured in two places to deter- 
mine if valve stem is worn. If the valve stem 


Exhaust 


Dimension 


.3074/.3081 
.3084/.3091 


Valve Stem Dia. @ J 
Valve Stem Dia. @ K 


J (1) Measurement 
Location 2.530 
K | (1) Measurement 


Location 535 


A | Seat Angle 89° 

B |Seat Width .037/.045 .037/.045 
C | Insert O. D. — 1:2525/1:2535 
D |Guide Depth 1.281 132 

E |Guidel.D. 3127-313 312/313 

F | Valve Head Diameter 1.380/1.370 | 1.130/1.120 
G | Valve Face Angle 45° 45° 

H | Valve Margin (Min.) .031 .031 

l Valve Stem Dia .3103/.3110 — 
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Intake 


895 
.037/.045 


89° 
.037/.045 


1912/4313 2/313 EE. S19 .312/.313 
1.380/1.370 | 1.130/1.120 | 1.380/1.370 | 1.380/1.370 
45° 45° 45° 45° 
DEn .031 .031 031 

3193/31 10 = 3103/3110 = 
.3074/.3081 .3074/.3081 
.3084/.3091 .3084/.3091 
3.060 3.060 


.835 .835 


"Approximate. Should be flush with top of valve guide counterbore 


Valve details 


diameter is within specifications, replace the 
valve guide. 


VALVE GUIDE REPLACEMENT 


The valve guides are a tight press fit in the 
cylinder block. A valve guide removal tool is rec- 
ommended to remove the guides (refer to “Spe- 
cial Tools" section). To remove valve guide, 
proceed as follows: 

1. Install 465-18 NC nut on coarse threaded 
end of 21^ in. long stud (M8) or 3% in. long stud 
(M10, M12). 

2. Insert other end of stud through valve 
guide bore and install 746-24 NF nut. Tighten 
both nuts securely. 

NOTE: Valve guide must be held firmly by 

the stud assembly so that all side hammer 

force will act on the guide. 

3. Assemble the valve guide removal adapter 
to the stud and then the slide hammer to the 
adapter. 

4. usethe slide hammer to pull the guide out. 
To Install: 

1. Make sure valve guide bore is clean and 
free of nicks or burrs. 

2. Using valve guide driver (refer to “Special 


Tools" section), align and then press guide in 
until valve guide driver bottoms on valve guide 
counterbore. 

9. Valve guides are often slightly compressed 
during insertion. Use a piloted reamer and then 
a finishing reamer to resize the guide bore to 
0.3125 in.. 


Valve Seat Inserts 


The intake valve seat is usually machined 
into the cylinder block, however, certain appli- 
cations may specify a hard alloy insert. The ex- 
haust valve seat is a replaceable alloy insert. If 
the seat becomes badly pitted, cracked, or dis- 
torted, the insert must be replaced. 

The insert is a tight press fit in the cylinder 
block. A valve seat removal tool is recommend- 
ed for this job (refer to “Special Tools" section). 
Since insert removal causes loss of metal in the 
insert bore area, use only service replacement 
inserts, which are slightly larger to provide 
proper retention in the cylinder block. Make 
sure new insert is properly started and pressed 
into bore to prevent cocking of the insert. 
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Valve Seat 
Insert Puller 
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Valve Seat 


Cutter (Typical) ——_, 


Pilot 


Standard valve seat cutter 


VALVE SEAT INSERT REPLACEMENT 


1. Install valve seat puller on forcing screw 
and lightly secure with washer and nut. 

2. Center the puller assembly on valve seat 
insert. 

3. Hold forcing screw with a hex wrench to 
prevent turning and slowly tighten nut. 

NOTE: Make sure sharp lip on puller (see in- 

sert) engages in joint between bottom of valve 

seat insert and cylinder block counterbore, all 
the way around. 

4. Continue to tighten nut until puller is 
tight against valve seat insert. 

5. Assemble adapter to valve seat puller forc- 
ing screw and slide hammer to adapter. 

6. Use slide hammer to remove valve seat 
insert. 

To install: 

1. Make sure valve seat insert bore is clean 
and free of nicks or burrs. 

2. Align valve seat insert in counterbore and 
using valve seat installer and driver (refer to 
“Special Tools” section), press seat until 
bottomed. 

3. Use a standard valve seat cutter and cut 
seat to dimensions shown. 

Reground or new valves must be lapped in to 
provide proper fit. Use a hand valve grinder 
with suction cup for final lapping. Lightly coat 
valve face with “fine” grade of grinding com- 
pound, then rotate valve on seat with grinder. 
Continue grinding until smooth surface is ob- 
tained on seat and on valve face. Thoroughly 
clean cylinder block in soap and hot water to re- 
move all traces of grinding compound. After 


.007/.027 


.010/.020 .010/.030 


Measuring piston ring end gap 


drying cylinder block apply a light coating of 
SAE 10 oil to prevent rusting. 


Plston and Rings 


Three different styles of pistons are currently 
being used in Kohler Magnum engines. 

Style “A” pistons were used in M8 engines 
prior to serial number 1601300012 and are 
used in all M10, M12 engines. The style “A” 
pistons can be identified by its full skirt and by 
its lack of an installation direction identifier on 
its crown (a new piston can be installed facing 
in either direction). 

The Style “D” piston has been used in M8 en- 
gines from serial number 1601300012 on up. It 
can be identified by its partial skirt and rectan- 
gular recessed area around the piston pin bore. 
In addition, it has an installation direction 
identifier, Fly, which is stamped into the top of 
the piston. The style D piston is to be installed 
with the arrow of the Fly mark pointing to- 
wards the flywheel. 


Style A 


1. Oil Control Ring - (Bottom Groove): Install the 
expander spring, spacer (use a piston ring installation 
tool), and rails. 


2. Compression Ring - (Center Groove): Install the 
expander spring and then the ring (use a piston ring 
installation tool). Make sure "pip" mark on ring Is up. 


3. Compression Ring - (Top Groove): Install the chrome 
compression ring (use a piston ring installation tool). 
Make sure "pip" mark on ring is up. 


Style C 


1. Oil Control Ring - (Bottom Groove). Install the 
expander spring, spacer (use a piston ring installation 
tool), and rails. 


2. Compression Ring - (Center Groove). Install the 
expander, ring (use a piston ring installation tool), 
and rail. Make sure "pip" mark on ring 1s up. 


3. Compression Ring - (Top Groove): Install the chrome 
compression ring (use a piston ring installation tool). 
Make sure "pip" mark on ring is up. 


Style D 


1. Oil Control Ring - (Bottom Groove) Install the 
expander and rails. Make sure the ends of expander 
are not overlapped. 


2. Compression Ring - (Center Groove) Install the 
beveled ring using a piston ring installation tool 
Make sure the "pip" mark is up and PINK dykem 
stripe is to the left of end gap 


3. Compression Ring - (Top Groove) Install the top ring 
using a piston ring installation tool. Make sure the 
"pip" mark is up and BLUE dykem stripe is to the left 
of end gap. 
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Measuring piston ring side clearance 


INSPECTION 


Scuffing and scoring of piston and cylinder 
wall occurs when internal temperatures ap- 
proach the melting point of the piston. Temper- 
atures high enough to do this are created by 
friction, which 1s usually attributed to improper 
lubrication, and/or overheating of the engine. 


Lef Top Compression Ring’ 


Center Compression Ring (Set) 
Sen eet e Expander Spring 

e Ring* 

Oil Control Ring (Set) 

* Expander Spring 

* Rail (2) 

e Spacer 


Top Compression Ring* 
"d Center Compression Ring (Set) 
* Expander Spring 


e° Ring” 
* Rail 


* Expander Spring 
* Rail (2) 
e Spacer 


[2 teg Oil Control Ring (Set) 
» * Expander/Spacer Spring 
7 * Rail (2) 


"Install with "pip" mark facing up 


Piston ring installation 
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Normally, very little wear takes place in the 
piston boss-piston pin area. If the original pis- 
ton and connecting rod can be reused after new 
rings are installed, the original pin can also be 
reused but new piston pin retainers are re- 
quired. The piston pin is included as part of the 
piston assembly — if the pin boss in piston, or 
the pin are worn or damaged, a new piston as- 
sembly is required. 

Ring failure is usually indicted by excessive 
oil consumption and blue exhaust smoke. When 
rings fail, oil is allowed to enter the combustion 
chamber where it is burned along with the fuel. 
High oil consumption can also occur when the 
piston ring end cap gap is incorrect because the 
ring cannot properly conform to the cylinder 
wall under this condition. Oil control is also lost 
when ring gaps are not staggered during 
installation. 

When cylinder temperatures get too high, 
lacquer and varnish collect on piston causing 
rings to stick which results in rapid wear. A 
worn ring usually takes on a shiny or bright ap- 
pearance. Scratches on rings and piston are 
caused by abrasive material such as carbon, 
dirt, or pieces of hard metal. 

Detonation damage occurs when a portion of 
the fuel charge ignites spontaneously from heat 
and pressure shortly after ignition. This creates 
two flame fronts which meet and explode to cre- 
ate extreme hammering pressures on a specific 
area of the piston. Detonation generally occurs 
from using fuels with too low of an octane 
rating. 

Preignition or ignition of the fuel charge be- 
fore the timed spark can cause damage similar 
to detonation. Preigniton damage is often more 
quickly burned right through the piston dome. 
Preignition is caused by a hot spot in the com- 
bustion chamber from its sources such as: 
Glowing carbon deposits, blocked fins, improp- 
erly seated valves or wrong spark plug. 
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Narrow | 
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Magnum M8 posi-lock connecting rods 


Service Connecting Rod 
0.010" Undersize 


Drilled 5 , 


Hole | f | 


Service Connecting Rod 
Standard 


Standard and 0.10” undersize connecting rods 


Service 


Magnum service replacement pistons are 
available in STD bore size, and in 0.003 in., 
0.010 in., 0.020 in., and 0.030 in. oversizes. Re- 
placement pistons include new piston ring sets 
and new piston pins. 

Service replacement piston rings sets are also 
available separately for STD/.003 in. (same ring 
set for both sizes), 0.010 in., 0.020 in. and 0.030 
in. oversized pistons. Always use new piston 
rings when installing pistons. Never reuse old 
rings. 

The cylinder bore must be deglazed before 
service ring sets are used. 

Some important points to remember when 
servicing piston rings: 

1. If the cylinder block does not need 
reboring and if the old piston is within wear 
limits and free of score or scuff marks, the old 
piston may be reused. 

2. Remove old rings and clean up grooves. 
Never reuse old rings. 

3. Before installing new rings on piston, 
place top two rings, each in turn, in its running 
area in cylinder bore and check end cap. 

4. After installing the new compression (top 
and middle) rings on piston, check piston-to- 
ring side clearance. Maximum recommended 
side clearance is 0.006 in.. If side clearance is 
greater than 0.006 in., a new piston must be 
used. 


PISTON RINGS 


Rings must be installed correctly. Ring in- 
stallation instructions are usually included 
with new ring sets. Follow instructions careful- 
ly. Use a piston ring expander to install rings. 
Install the bottom (oil control) ring first and the 
top compression ring last. 


Posl-Lock Connecting Rods 


Posi-Lock connecting rods are used in all 
Magnum engines. On model M8 engines with 
the style D pistons, the connecting rods have a 


Stub Shaft 


3/8" Spacer 


E 


1.087/1.097" 
Stub Shaft 


; "n Boss 


Stub shaft press depth 


narrower piston pin end than on the earlier 
(style A) Posi-Lock connecting rods. Therefore, 
the Posi-Lock connecting rods used with the 
stlye D pistons are not interchangeable with the 
Posi-Lock connecting rods used with style A 
pistons. 


INSPECTION AND SERVICE 


Check bearing area (big end) for excessive 
wear, score marks, running and side clearances. 
Replace rod and cap if scored or excessively 
worn. 

Service replacement connecting rods are 
available in STD crankpin size and 0.010 un- 
dersize. The 0.010 in. undersize rod can be 
identified by the drilled hole located in the low- 
er end of the rod shank. Always refer to the ap- 
propriate parts information to ensure the cor- 
rect replacements are used. 


Balance Gears and Stub Shafts 


Most M10 and M12 Magnum engines are 
equipped with a balance gear system. M8 Mag- 
num engines do not have balance gears. 

The system consists of two gears and spacers 
(used to control end play) mounted on stub 
shafts which are pressed into the crankcase. 
The gears and spacers are held on the shafts 
with snap-ring retainers. The gears are timed 
with and driven by the engine crankshaft. 


INSPECTION AND REPAIR 


Use a micrometer and measure the stub shaft 
diameter. If the diameter 1s less than 0.4996 in., 
replace the stub shaft. use an arbor press to 
push old shaft out and new shaft in. Press the 
new shaft in until it is 1.087-1.097 in. from stub 
shaft boss. 

Inspect the gears fro worn or chipped teeth 
and for worn needle bearings. Use an arbor 
press and driver to replace bearings, if required. 


Governor Gear 
INSPECTION 


Inspect the governor gear teeth. Look for any 
evidence of worn, chipped or cracked teeth. If 


KOHLER MAGNUM 381 


one or more of these problems is noted, replace 
the governor gear. 


Camshaft and Crankshaft 
INSPECTION AND SERVICE 


Inspect the gear teeth on both the crankshaft 
and camshaft. If the teeth are badly worn, 
chipped or some are missing, replacement of 
the damaged components will be necessary. 

Also, inspect the crankshaft bearings for 
scoring, grooving, etc. Do not replace bearings 
unless they show signs of damage or are out of 
running clearance specifications. If crankshaft 
turns easily and noiselessly, and there 1s no evi- 
dence of scoring, grooving, etc., on the races or 
bearing surfaces, the bearings can be reused. 

Check crankshaft keyways. If worn or 
chipped, replacement of the crankshaft will be 
necessary. Also inspect the crankpin for score 
marks or metallic pickup. Slight score marks 
can be cleaned with crocus cloth soaked in oil. If 
wear limits, as stated in “Specifications, Toler- 
ances And Special Torque Values”, are exceed- 
ed, it will be necessary to either replace the 
crankshaft or regrind the crankpin to 0.010 in. 
undersize. If reground, a 0.010 in. undersize 
connecting rod (big end) must then be used to 
achieve proper running clearance. Measure the 
crankpin for size, taper and out-of-round. 

NOTE: If the crankpin is reground, visually 

check to insure that the fillet blends smoothly 

with the crankpin surface. 


MODEL M8 ASSEMBLY 


The following sequence is suggested for com- 
plete engine reassembly. This procedure as- 
sumes that all components are new or have 
been reconditioned, and all component subas- 
sembly work has been completed. This proce- 
dure may have to be varied slightly to accom- 
modate options or special equipment. 


High Point From 
Fillet Intersections 


— + x = 
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This Fillet Areas 
Must Be 
Completely Smooth 


Crankpin fillets 
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Installing rear bearing 
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Installing cross shaft and stop pin 


WARNING: Make sure the engine ts assem- 
bled using all specified torque valves, tighten- 
ing sequences, and clearances. Failure to ob- 
serve specifications could cause severe engine 
wear or damage. 

1. Install the rear bearing into crankcase us- 
ing the #4747 handle and appropriate bearing 
installer. (Refer to the “Special Tools” section.) 
Make sure the bearing is bottomed fully, and 
straight and true in bore. 

2. Install the cross shaft, plain washer, and 
bushing nut. Torque the bushing nut to 100- 
120 inch lbs. 

3. Install the governor gear, copper washer, 
and stop pin. 

4. Install the intake valve tappet and ex- 
haust valve tappet into crankcase. (Intake valve 
tappet towards bearing plate side; exhaust 
valve tappet towards the PTO side of 
crankcase.). 

5. Install the camshaft, one 0.010 in. shim 
spacer, and camshaft pin (from bearing late 
side). Do not drive the camshaft pin into final 
position at this time. 

6. Measure camshaft end play between spac- 
er and crankcase boss using a flat feeler gauge. 
Recommended camshaft end play is 0.005- 
0.010 in.. Add or subtract 0.005 in. and/or 0.010 
in. shim spacers as necessary to obtain the 
proper end play. 


Camshaft 


pe | Camshaft Pin 


Installing camshaft 


7. Drive the camshaft pin into PTO side of 
crankcase until it is 0.275-0.285 in. from ma- 
chined bearing plate gasket surface. 

8. Apply Loctite® #290 (or equivalent) to the 
cup plug. Install the cup plug into bore in bear- 
ing plate mounting surface to a depth of 0.055- 
0.065 in.. 

9. Lubricate the rear crankshaft bearing sur- 
face. Insert the crankshaft through rear 
bearing. 

NOTE: If the crankshaft and bearing plate 

have not been separated, position the fuel line 

and wiring harness between the bearing plate 
and crankcase before pressing the crankshaft 
all the way in. 


Measuring camshaft end play 


Camshaft Pin Cup Plug 
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Installing camshaft pin and cup plug 
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Installing cup plug 


10. Align the timing mark on crankshaft with 
the timing mark on camshaft. Press crankshaft 
into rear bearing. Make sure the camshaft and 
crankshaft gears mesh and timing marks align 
while pressing. 

11. Install the front bearing into bearing plate 
using the #4747 handle and appropriate bear- 
ing installer. (Refer to the “Special Tools" Sec- 
tion.) Make sure the bearing is bottomed fully, 
and straight and true inbore. 

12. Position the fuel line and wiring harness 
(if so equipped) to crankcase. 

13. Adjust the fuel line and wiring harness to 
their final positions just before securing the 
bearing plate to crankcase. 


Camgear 
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Aligning crankshaft and camgear 
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Installing wiring harness and bearing plate 
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14. Install 1⁄4-20 studs into two bearing plate 
mounting holes. The studs ease locating and as- 
sembly of shims, gasket, and bearing plate. 

15. Lubricate the bearing surface of crank- 
shaft and bearing. Install the gasket, two or 
three 0.005 in. shims (as required), and bearing 
plate over studs. 

NOTE: Crankshaft end play is determined 
by the thickness of the gasket and shims be- 
tween crankcase and bearing plate. Check the 
end play after bearing plate is installed. 

16. Install two hex cap screws and hand tight- 
en. Remove the locating studs, and install re- 
maining two hex cap screws and hand tighten. 

17. Position the wiring harness and fuel line 
in their final positions as marked during 
disassembly. 

18. Tighten the screws evenly, drawing bear- 
ing plate to crankcase. Torque the screws to 
115 inch lbs. 

19. Check the crankshaft end play between 
the inner bearing race and shoulder of crank- 
shaft using a flat feeler gauge. Recommended 
total end play is 0.002-0.023 in. If measured 
end play is not within limits, remove the bear- 
ing plate and remove or install shims as 
necessary. 

20. Slide the appropriate seal sleeves over 
crankshaft. (Refer to the “Special Tools” sec- 
tion.) Generously lubricate the lips of oil seals 
with light grease. Slide the oil seals over 
sleeves. 

21. Use the #11795 handle and appropriate 
seal drivers, install oil seals to the following 
depths: 

e Front oil Seal (Bearing Plate): Yao in. 
e Rear Oil Seal (Crankcase PTO End): Ys in. 
e Tolerance on seal position: + 3⁄4, in.; — Ye, 


in. 
22a. On “Style A" Pistons: Install wrist pin 
and retainers. 
22b. On “Style D" Pistons 
a. Orient the piston and connecting rod so 
the "Fly" symbol on piston and match marks 


zan y 


Crankshaft l 
a 


W 


Bearing 


I y 
+ 
f 
3 
1 v 
A 1 
D ki P 
- A ` 
» 


Flat Feeler Gauge 


Measuring crankshaft end play 
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Installing oil seals using driver 


on connecting rod are facing the same 
direction. 

b. Install wrist pin and retainers. 
WARNING: Proper orientation of the 
piston/connecting rod inside engine is ex- 
tremely important. Improper orientation may 
cause extensive wear or damage. 

23. Stagger the piston rings in grooves until 
end gaps are 120 degrees apart. 

24. Lubricate the piston and rings with en- 
gine oil. Install a piston ring compressor around 
piston. 

25. Orient the “Fly” mark and match marks 
on connecting rod towards the flywheel end of 


Retainer 
Wrist Pin 
7 a 


Installing piston to connecting rod (style “d” piston 
shown) 


crankshaft. Gently push the piston/connecting 
rod into bore — do not pound on piston. 

26. Lubricate the crankshaft and connecting 
rod journal surfaces with engine oil. Install the 
connecting rod cap — make sure the match 
marks are aligned and the oil hole is towards 
camshaft. 

27. Install the hex nuts and torque in incre- 
ments as follows: New rod — 140 inch lbs.; 
Used/Reinstalled — 100 inch lbs. 

CAUTION: To prevent damage to connect- 
ing rod and engine, do not overtorque — loos- 
en — and retorque the hex nuts on Posi-Lock 
connecting rods. Torque nuts, in increments, 
directly to the specified values. 

28. Rotate the crankshaft until piston is at 
top dead center in bore to protect dipper on con- 
necting rod. 

29. Install the gasket, oil pan, solenoid brack- 
et, and hex cap screws to starter side of oil pan. 

30. Install the handle bracket, plain washers, 
split lock washers and hex nuts to studs on car- 
buretor side of oil pan. 

31. Rotate the crankshaft until piston is at 
top dead center of compression stroke. 

32. Install the valves and measure valve-to- 
tappet clearance using a flat feeler gauge. 

NOTE: Valve faces and seats must be lapped- 
in before checking/adjusting valve clearance. 
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Installing connecting rod cap 
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Installing solenoid bracket and oil pan 


33. Adjust valve-to-tappet clearance, as neces- 
sary. Intake Valve — 0.006-0.008 in.; Exhaust 
Valve — 0.017-0.019 in. 

If clearance is too small, grind end of valve 
stems until correct clearance is obtained. 
Make sure stems are ground perfectly flat and 
smooth. 

If clearance is too large, replace the valves 
and recheck clearance. 

NOTE: Large clearances can also be reduced 

by grinding the valves and/or valve seats. re- 

fer to the ‘‘Inspection And 

Repair|Reconditioning'' section for valve 

specifications. 

34. Install the valve springs (close coils to 
top), intake valve spring retainer, exhaust valve 
rotator, and valves. 

NOTE: Some models use a valve rotator on 
both valves. 

35. Compress the springs using a valve spring 
compressor and install keepers. 

36. Route the leads through hole in bearing 
plate. Install the stator and pan head screws. 

CAUTION: Damaging Crankshaft and Fly- 
wheel Could Cause Personal Injury! 

Using improper procedures to install the fly- 
wheel can crack or damage the crankshaft 
and/or flywheel. This not only causes exten- 
sive engine damage, but also is a serious 
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Installing stator 
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Installing fan to flywheel 


threat to the safety of persons nearby, since 
broken fragments can be thrown from the en- 
gine. Always observe and use the following 
precautions and. procedures when installing 
the flywheel: 
WARNING: Before installing the flywheel, 
make sure the crankshaft taper and flywheel 
hub are clean, dry, and completely free of lu- 
bricants. The presence of lubricants can cause 
the flywheel to be overstressed and damaged 
when the cap screw is torqued to 
specification. 

Make sure square flywheel key is installed 
only in the flat area of keyway, not in the 
rounded area. The flywheel can become cracked 
or damaged if the key is installed in the rounded 
area of keyway. 

Always use the flywheel strap wrench to hold 
flywheel when tightening flywheel fastener. Do 
not use any type of bar or wedge between the 
cooling fins or flywheel ring gear, as these parts 
could become cracked or damaged. 

37. Install the spacers, fan and hex flange 
screws. Torque screws to 115 inch lbs. 

38. Place the flywheel on crankshaft. Install 
the grass screen, and drive cup or rope start 
pulley as follows: - 

a. With Rope Start — Install rope pulley, 
plain washer, and hex nut (lubricate threads 
with oil). Hold Flywheel with strap wrench 
and torque hex nut to 85-90 ft. lbs. Install 
grass screen and grass screen retainer. 

b. With Retractable Start — Install the 
grass screen to fan. Install the drive cup, 
plain washer, and hex nut (lubricate threads 
with oil). Hold the flywheel with strap 
wrench and torque hex nut to 85-90 ft. lbs. 
Install the grass screen to fan. 

39. Install the module, plain washers, and hex 
cap screws. Move the module as far from 
flywheel/magnet as possible. Tighten the hex 
cap screws slightly. 

40. Insert a 0.018 in. flat feeler gauge or shim 
stock between magnet and module. Loosen hex 
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Installing flywheel, grass screen, and drive cup—re- 
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Installing flywheel and grass screen—electric start 
models 


cap screws so magnet pulls module down. 
Tighten hex cap screws to 32 inch lbs. Remove 
feeler gauge or shim stock. Due to the pull of 
the magnet the bearing plate will flex slightly. 
The magnet-to-module air gap should be within 
the range of 0.012-0.016 in.. 

41. Rotate the flywheel back and forth; check 


to make sure magnet does not strike module. 
Check the gap with feeler gauge and readjust if 
necessary. 

42. Install air baffle over module, Install the 
kill lead and high-tension lead into slots in 
baffle.. 

43. Install the gasket, cylinder head, bracket, 
plain washers, and hex cap screws. 

44. Torque the hex cap screws (in increments) 
in the sequence shown to 15-20 ft. lbs. 

45. Install the spark plug (.025 in. gap); 
torque to 18-22 ft. lbs. 

46. Install the stud, gasket, breather plate, 
gasket, and seal. Make sure the small hole in 
breather plate is at the bottom. 

47. Install the breather cover with filter, and 
pawlnut. 

48. Install the blower housing, key switch 
panel (if so equipped), and self-tapping screws. 
Leave the screws slightly loose. 

49. Install the side air baffle, self-tapping 
screw, plain washer, and hex cap screw. Leave 
the screws slightly loose. 

50. Install the cylinder head baffle, plain 
washer, spark plug lead clip, hex cap screw, and 
self-tapping screw. Leave the screws slightly 
loose. 

51. Tighten the screws securely when all 
pieces are in position. 
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Cylinder head fastener torque sequence 


52. Install the bracket, split lock washers, and 
hex cap screws to crankcase. 

53. Install the bracket, plain washers, and 
hex cap screws to fuel tank. Torque the hex cap 
screws to 90 inch lbs. maximum. 

54. Install the fuel tank with bracket, truss 
head screws, and hex cap screws. Leave the 
screws loose until all pieces are in position. 
Torque the truss head screws to 90 inch lbs. 
maximum. Torque the hex cap screws to 70 
inch lbs. maximum. 

55. Install the fuel filter and fuel line to tank 
outlet. 

56. Install the solenoid, screws, and pawlnuts 
to bracket. Install the leads to solenoid. 

57. Remove the 1⁄4-20 hex nuts and through 
bolts from electric starter. 

WARNING: Be sure to hold the commutator 
end cap and drive end against the starter 
frame to prevent the starter from becoming 
disassembled. 

58. Install the starter to bearing plate, and in- 
stall the top through bolt. Leave the bolt slight- 
ly loose. 
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Installing breather components 
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Installing fuel tank 


Installing starter 


NOTE: Route fuel line and wiring harness 
behind starter. 

59. Install the starter tail brace, self-tapping 
screws, plain washer, and bottom through bolt. 
Install the hex cap screws, plain washer, and 
pawlnut. Leave the screws slightly loose. 

60. Tighten the starter through bolts and oth- 
er hardware securely when all pieces are in 
position. 

CAUTION: Make sure the electric starter 
stud terminal is centered in the slot in tail 
brace. Electric arcing may occur if terminal is 
not centered or it touches the tail brace. 
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61. Install the retractable starter and hex cap 
screws. Leave the screws slightly loose. 

62. Pull the starter handle out 8-10 in. until 
pawls engage in the drive cup. Hold the handle 
in this position and tighten screws securely. 

63. If the throttle and choke control lever as- 
sembly is equipped with a kill switch, install the 
kill lead from module to kill switch. 

64. Install the throttle and choke control le- 
ver assembly to handle bracket and engine 
crankcase. Secure with the spacers, plain wash- 
ers, hex cap screws, and hex cap screw. 

65. Install the governor spring to throttle le- 
ver and governor arm. For proper engine opera- 
tion, make sure the spring is installed in the 
correct position in governor arm. 

66. Install the governor arm to cross shaft. 
Leave the pawlnut slightly loose as the gover- 
nor arm and cross shaft will be adjusted after 
the carburetor and throttle linkage are 
installed. 

67. Install the gasket, fuel pump, plain wash- 
ers, and fillister head screws. 

WARNING: Make sure the fuel pump lever is 

positioned above the camshaft. Damage to the 

fuel pump, and subsequent severe damage 
could result if the lever is positioned below the 
canmshaft. 

68. Connect the fuel line (from tank) to fuel 
pump inlet fitting. 

69. Install the fuel line and hose clamp. 
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Installing fuel pump 


70. Install the throttle linkage, gasket, carbu- 
retor, and slotted hex cap screws. 

71. Remove the wing nut, plain washer, and 
choke control lever. Install choke linkage to 
choke control lever and carburetor choke lever. 
Reinstall choke control lever, plain washer, and 
wing nut. 

72. Adjust the governor as instructed under 
"Governor Adjustment.” 

73. The governor cross shaft/governor arm 
must be adjusted every time the governor arm 
is loosened or removed from cross shaft. 
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Installing carburetor, throttle linkage, and choke link- 
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a. Pull the governor arm away from the 
carburetor as far as it will go. 

b. Grasp end of cross shaft with pliers and 
turn counterclockwise as far as it will go. 

c. Torque the pawlnut on governor arm to 
15 inch lbs. 

NOTE: Make sure there is at least ie in. 

clearance between governor arm and bushing 

in crankcase to prevent interference. 

74. Insert B+ lead into center position of 
connector. Install the stator leads/connector to 
rectifier-regulator. 

75. Install the rectifier-regulator and hex cap 
scres. 

76. Install the heat shield, gasket, muffler, 
and hex cap screws. 

77. Install the breather hose, gasket, air 
cleaner base, and screws. 

WARNING: Make sure the breather hose 

seals tightly in air cleaner base and breather 

cover to prevent unfiltered air from entering 
engine. 
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78. Install the seal, paper element, element 
cover, and element cover nut. Tighten nut to 50 
inch lbs. torque. 

79. If so equipped, install the foam precleaner 
(cleaned and oiled) over paper element. 

80. Install air cleaner cover and wing nut. 
Tighten wing nut until it is snug. Do not 
overtighten. 


PREPARE THE ENGINE FOR OPERATION 


The engine is now completely reassembled. 
Before operating the engine, be sure to do the 
following: 

e Make sure all hardware is tightened se- 
curely and oil drain plugs are installed. 

e Fill the crankcase with the correct amount, 
weight, and type of oil. 

e Fill the fuel tank with the proper type of 
gasoline and open fuel shut-off valve (if 
equipped). 

e Adjust the carburetor main fuel needle, 
idle fuel needle, or idle speed adjusting screw as 
necessary. Refer to the “Fuel System And Gov- 
ernor” section. 

e Make sure the maximum engine speed doe 
not exceed 3600 RPM. Adjust the high speed 
stop as necessary. Refer to the “Fuel System 
And Governor” section. 


MODELS M10 and M12 ASSEMBLY 


The following sequence is suggested for com- 
plete engine reassembly. This procedure as- 
sumes that all components are new or have 
been reconditioned, and all component subas- 
sembly work has been completed. This proce- 
dure may have to varied slightly to accommo- 
date options or special equipment. 

WARNING: Make sure the engine is assem- 

bled using all specified torque values, tight- 

ening sequences, and clearances. Failure to 
observe specifications could cause severe en- 
gine wear or damage. 

1. Install the rear bearing into crankcase us- 
ing the #4747 handle and appropriate bearing 
installer. (Refer to the “Special Tools” section). 
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Installing governor gear and cross shaft 


Make sure the bearing is bottomed fully, and is 
straight and true in bore. 

2. Install the cross shaft, sleeve, and bushing 
nut. Torque bushing nut to 100-120 inch lb. 

3. Install the thrust washer, governor gear, 
copper washer, and stop pin. 

4. Install the intake valve tappet and ex- 
haust valve tappet into crankcase. (Intake valve 
tappet towards bearing plate side; exhaust 
valve tappet towards PTO side of crankcase.). 

5. Install the camshaft, one 0.010 in. shim 
spacer, and the camshaft pin (from bearing 
plate side). Do not drive the camshaft pin into 
its final position at this time. 
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Installing camshaft 
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Installing camshaft pin and cup plug 


6. Measure the camshaft end play between 
the spacer and crankcase boss using a flat feeler 
gauge. Recommended camshaft end play is 
0.005-0.010 in.. Add or subtract 0.005 in. 
and/or 0.010 in. shim spacers as necessary to 
obtain the proper end play. 

7. Drive the camshaft pin into the PTO side 
of crankcase until it is 0.300-0.330 in. from ma- 
chined bearing plate gasket surface. 

8. Apply Loctite® #290 (or equivalent) to cup 
plug. Install the cup plug into bore in bearing 
plate mounting surface. Plug should be FLUSH 
to 0.030 in. below mounting surface. 

NOTE: The balance gears must be timed to 
the crankshaft whenever the crankshaft ts in- 
stalled. Use a balance gear timing tool to sim- 
plify this procedure. If the balance gears must 
be timed without using the tool, do not install 
the lower balance gear (closest to oil pan) un- 
til after the crankshaft has been installed. 

9. On engines with balance gears: Install the 
¥g in. spacer, one 0.010 in. shim spacer, balance 
gear, one 0.020 in. shim spacer, and retaining 
ring (rounded edge towards balance gear). 

Check end play with a flat feeler gauge. Rec- 
ommended end play is 0.002-0.010 in.. If end 
play is not within range, install or remove 0.005 
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in. and 0.010 in. spacers, as necessary. Balance 
gear spacer kit, Kohler Part 47 755 01, contains 
enough % in., 0.005 in., 0.010 in., and 0.020 in. 
spacers to obtain correct end play for both bal- 
ance gears. 

10. On Engines Without Balance Gears: 

a. Lubricate the crankshaft rear bearing 

surface. Insert the crankshaft through the 
rear bearing. 
NOTE: If the crankshaft and bearing plate 
have not been separated, position the fuel line 
and wiring harness between the bearing plate 
and crankcase before pressing the cranhshaft 
all the way in. 

b. Align the primary timing mark on 
crankshaft with the timing mark on cam- 
shaft. Press the crankshaft into rear bearing. 
Make sure the camshaft and crankshaft 
gears mesh and that the timing marks re- 
main aligned while pressing. 

11. On Engines With Balance Gears: 

METHOD 1 — WITH BALANCE GEAR 

TIMING TOOL 

a. Align the primary timing marks of bal- 
ance gears with the teeth on timing tool. In- 
sert tool so it meshes with gears. Hold or 
clamp tool against oil pan gasket surface. 

b. Lubricate the crankshaft rear bearing 
surface. Insert the PTO end of crankshaft 
through rear bearing. “Straddle” the prima- 
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ry and secondary timing marks on crankshaft 

over the rear bearing oil drain. Press the 

crankshaft into rear bearing until the 
crankgear is just above the camshaft gear but 
but not in mesh with it. 

NOTE: If the crankshaft and bearing plate 

have not been separated, position the fuel line 

and wiring harness between the bearing plate 
and crankcase before pressing the crankshaft 
all the way in. 

c. Remove the balance gear timing tool and 
align the primary timing mark on the crank- 
shaft with the timing mark on the camshaft 
gear. Press the crankshaft all the way into 
the rear bearing. Make sure the camshaft and 
crankshaft gears mesh and that the timing 
marks align while pressing. 

d. Check the timing of the crankshaft, 
camshaft, and balance gears: 

e The primary timing mark on crankshaft 
should align with the secondary timing mark on 
lower balance gear. 

e The primary timing mark on crankshaft 
should align with the timing mark on camshaft. 

If the marks do not align, the timing is incor- 
rect and must be corrected. 

METHOD 2 — WITHOUT BALANCE 
GEAR TIMING TOOL 

NOTE: The lower balance gear should be in- 

stalled after the crankshaft has been 

installed. 

a. Lubricate the crankshaft rear bearing 
surface. Insert the PTO end of crankshaft 
through rear bearing. Align the primary tim- 
ing mark on crankshaft with the primary 
timing mark on upper balance gear. Press the 
crankshaft into rear bearing until the 
crankgear just starts to mesh (about Lie in.) 
with the center ring of balance gear teeth. 
NOTE: If the crankshaft and bearing plate 
have not been separated, position the fuel line 
and wiring harness between the bearing plate 
and crankcase before pressing the crankshaft 
all the way in. 


Measuring balance gear end play 
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b. Align the primary timing mark on the 
crankshaft with the timing mark on the cam- 
shaft gear. Press the crankshaft all the way 
into the rear bearing. Make sure the cam- 
shaft and crankshaft gears mesh and that the 
timing marks align while pressing. 

c. Position the crankshaft so it is about 15 
degrees past BDC. Install % in. spacer, and 
one 0.010 in. shim spacer. Align the second- 
ary timing mark on the lower balance gear 
with the secondary timing timing mark on 
the crankshaft. Install the lower balance gear 
on the stub shaft. If properly timed, the pri- 
mary timing mark on the crankshaft will now 
be aligned with the secondary timing mark 
on the lower balance gear. 

d. Install one (1) 0.020 in. shim spacer and 
retaining ring (rounded edge towards gear). 
Check end play of lower balance gear as in- 
structed under “INSTALL BALANCE 
GEARS”. 

e. Check the timing of the crankshaft, 
camshaft, and balance gears: 

e The primary mark on crankshaft should 
align with the primary timing mark on upper 
balance gear. 

o The primary mark on crankshaft should 
align with the secondary timing mark on lower 
balance gear. 

e The primary mark on crankshaft should 
align with the timing mark on camshaft. 

If the marks do not align, the timing is incor- 
rect and must be corrected. 

12. Install the front bearing into the bearing 
plate using the #4747 handle and appropriate 
bearing installer. (Refer to the “Special Tools” 
Section). Make sure the bearing is bottomed 
fully, and straight and true in the bore. 

13. Position the fuel line and wiring harness 
(if so equipped) to crankcase. 

14. Adjust the fuel line and wiring harness to 
their final positions just before securing the 
bearing plate to the crankcase. 

15. Install %-16 studs into two of the bearing 
plate mounting holes. The studs ease locating 


and assembly of shims, gasket, and bearing 
plate. 

16. Lubricate the bearing surface of crank- 
shaft and bearing. Install the gasket, two or 
three 0.005 in. shims (as required)*, and bear- 
ing plate over studs. 

NOTE: Crankshaft end play is determined 

by the thickness of the gasket and shims be- 

tween crankcase and bearing plate. Check the 
end play after the bearing plate is installed. 

17. Install two hex cap screws and hand tight- 
en. remove the locating studs, and install the 
remaining two hex cap screws and hand 
tighten. 

18. Position the wiring harness and fuel line 
in their final positions as marked during 
disassembly. 

19. Tighten the screws evenly, drawing bear- 
ing plate to crankcase. Torque screws to 35 ft. 
lbs. 

20. Check crankshaft end play between the 
inner bearing race and shoulder of crankshaft 
using a flat feeler gauge. Recommended total 
end play is 0.003-0.020 in.. If measured end 
play is not within limits, remove the bearing 
plate and, remove or install shims as necessary. 

21. Slide the appropriate seal sleeves over the 
crankshaft (refer to the “Special Tools” Sec- 
tion). Generously lubricate the lips of the oil 
seals with light grease. Slide the oil seals over 
the sleeves. 

22. Use the #11795 handle and appropriate 
seal drivers to install the oil seals to the follow- 
ing depths: 

e Front Oil Seal (Bearing Plate) — Y, i De 

e Rear Oil Seal (Crankcase PTO End) — 
in. 

e Tolerance on seal position — + %, in; 
— Vs, in. 

23a. With “Style A" Piston — Install wrist 
pin and retainers. 

23b. With “Style C" Piston 
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WARNING: Proper orientation of the piston 
to the connecting rod is extremely important. 

Improper orientation may cause extensive 

wear or damage. 

a. Orient piston and connecting rod so that 
the notch on piston and the match mark on 
connecting rod are facing the same direction. 

b. Install wrist pin and retainers. 

24. Stagger the piston rings in their grooves 
until end gaps are 120 degrees apart. 

25. Lubricate the piston and rings with en- 
gine oil. Install the piston ring compressor 
around piston. 

26. Orient the notch (on “Style C” piston) 
and match marks on connecting rod towards 
the flywheel end of crankshaft. Gently push the 
piston/connecting rod into bore — do not pound 
on piston. 

27. Lubricate the crankshaft and connecting 
rod journal surfaces with engine oil. Install the 
connecting rod cap — make sure the match 
marks are aligned and the oil hole is towards 
the camshaft. Install hex nuts and torque in in- 
crements as follows: New rod — 260 inch lbs.; 
Used/Reinstalled Rod — 200 inch lbs. 

WARNING: To prevent damage to connect- 

ing rod and engine, do not overtorque — loos- 

en — and retorque the hex nuts on Posi-Lock 
connecting rods. Torque nuts, in increments, 
directly to the specified value. 

28. Rotate the crankshaft until the piston is 
at top dead center in bore to protect the dipper 
on the connecting rod. 

29. Install the gasket, oil pan, and hex cap 
screws. Tighten screws securely. 

30. Rotate the crankshaft until piston is at 
top dead center of compression stroke. 

31. Install the valves and measure the valve- 
to-tappet clearance using a flat feeler gauge. 
Valve-to-tappet cold clearance: Intake Valve — 
0.008-0.010 in.; Exhaust valve — 0.017-0.019 
in. 

32. Adjust valve-to-tappet clearance, as neces- 
sary. Adjust valve-to-tappet clearance by turn- 
ing the adjusting screw on tappets. 
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Adjusting valve-to-tappet clearance 


33. Install the valve spring upper retainers, 
valve springs (close coils to top), intake valve 
spring lower retainer, exhaust valve rotator, 
and valves. 

NOTE: Some models use a valve rotator on 
both valves. 

34. Compress springs using a valve spring 
compressor and install keepers. 

35. Route the leads through the hole in bear- 
ing plate. Install stator and pan head screws. 
Install stator lead clip and self-tapping screw. 

36. insert stator leads into outer positions of 
connector body. 

CAUTION: Damaging Crankshaft and Fly- 
wheel Could Cause Personal Injury! Using 
improper procedures to install the flywheel 
can crack or damage the crankshaft andlor 
flywheel. This not only causes extensive en- 
gine damage, but also is a serious threat to 
the safety of persons nearby, since broken 
fragment could be thrown from the engine. 
Always observe and use the following precau- 
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tions and procedures when installing the 
flywheel: 

Before installing the flywheel, make sure 
the crankshaft taper and flywheel hub are 
clean, dry, and completely free of lubricants. 
the presence of lubricants can cause the fly- 
wheel to be overstressed and damaged when 
the cap screw is torqued to specification. 

Always use a flywheel strap wrench to hold 
flywheel when tightening flywheel fastener. 
Do not use any type of bar or wedge between 
the cooling fins or flywheel ring gear, as these 
parts could become cracked or damaged. 

37. install the spacers, fan and hex flange 
screws. Torque screws to 115 inch lbs. 

38. Place the flywheel on the crankshaft. In- 
stall the grass screen, and drive cup or rope 
start pulley as follows: 

a. With Rope Start — Install the nylon 
grass screen to the fan. Install the spacer, 
rope pulley, plain washer, and hex cap screw 
(lubricate threads with oil). Hold the flywheel 
with a strap wrench and torque hex cap screw 
to 40-45 ft. lbs. Install the grass screen to the 
fan. 

b. With Retractable Start — Install the 
grass screen to the fan. Install the drive cup, 
plain washer, and hex cap screw (lubricate 
threads with oil). Hold the flywheel with a 
strap wrench and torque hex cap screw to 40- 
45 ft. lbs. 

c. With Electric Start — Install the plain 
washer and hex cap screw (lubricate threads 
with oil). Hold the flywheel with a strap 
wrench and torque hex cap screw to 40-45 ft. 
lbs. Install the grass screen to the fan. 

39. install the module, plain washers, and hex 
cap screws. Move the module as far from the 


flywheel/magnet as possible — tighten the hex 
cap screws slightly. 

40. insert a 0.018 in. flat feeler gauge or shim 
stock betweem magnet and module. Loosen hex 
cap screws so magnet pulls module down. 
Tighten hex cap screws to 32 inch lbs. Remove 
feeler gauge or shim stock. Due to the pull of 
the magnet the bearing plate will flex slightly. 
The magnet to module air gap should be within 
the final range of 0.012-0.016 in.. 

41. Rotate the flywheel back and forth; check 
to make sure the magnet does not strike mod- 
ule. Check gap with a feeler gauge and readjust, 
if necessary. 

42. Install the air baffle over the module. In- 
stall the kill lead and spark plug into the baffle. 

43. Install the gasket, cylinder head, plain 
washers, hex spacer screw, lifting strap, and 
hex cap screws. 

44, Torque the hex cap screws and hex spacer 
screw (in increments) in the sequence shown, to 
25-30 ft. lbs. 

45. Install the blower housing and two lower 
self-tapping screws. Leave the screws loose. 

46. Install the cylinder head baffle and truss 
head screw. leave the screw loose. 

47. Install the starter side air baffle, plain 
washer, hex cap screw, and self-tapping screw. 
Leave the screws loose. 

48. Install the carburetor side air baffle, 
spark plug lead clip, plain washer, and hex cap 
screw. Leave the screw loose. 

49. Tighten the screws securely when all 
pieces are in position. 

50. Remove the 1⁄4-20 hex nuts and through 
bolts from electric starter. 

NOTE: Be sure to hold the commutator end 
cap and drive end cap against the starter 
frame to prevent the starter from becoming 
disassembled. 

51. install the starter to bearing plate and in- 
stall the through bolts. Tighten bottom 
through bolt hand tight, then tighten top 
through bolt securely. 

NOTE: Route fuel line and wiring harness 
behind starter. 

52. Remove the bottom through bolt after the 
top bolt has been tightened. 

NOTE: Install the starter tail brace, bottom 
through bolt, and starter solenoid after in- 
stalling the fuel tank. 

53. Ifremoved, install the isolation mounts to 
the fuel tank as follows: 

a. Top of Tank: Install the threaded por- 
tion, 1⁄2 in. long, into the brass inserts in top 
of tank. Tighten isolation mounts hand tight. 

b. Bottom of Tank: Install the threaded 
portion, Ys in. long, into the brass inserts in 
bottom of tank. Tighten isolation mounts 
hand tight. 


54. Install bracket and pawlnuts to bottom 
isolation mounts. Tighten pawlnuts securely. 

55. Insert the threaded portion of top isola- 
tion mounts through holes in cylinder head baf- 
fle. Install the plain washers and acorn nuts. 
Tighten the acorn nuts securely. 

56. Install the plain washers and hex cap 
screws through bracket and into crankcase. 
Leave the screws slightly loose. 

57. Adjust the position of the fuel tank until 
the top of tank is even with top of blower hous- 
ing. Tighten hex cap screws securely. 

58. Install the fuel filter and fuel line to tank 
outlet. 

59. Install the starter tail brace, bottom 
through bolt, plain washer, and self-tapping 
screw. Tighten all screws securely when all 
pieces are in position. 

60. Install the solenoid and self-tapping 
screws to fuel tank bracket. Install leads to sole- 
noid and starter. 

61. Install the gasket, oil fill/dipstick tube, 
fillister head screws, and dipstick. 

62. Install the retractable starter and hex cap 
screws. Leave the screws slightly loose. 

63. Pull the starter handle out 8-10 in. until 
the pawls engage in the drive cup. Hold the 
handle in this position and tighten screws 
securely. 

64. Install the gasket, fuel pump, plam wash- 
ers, and fillister head screws. 

WARNING: Make sure the fuel pump lever is 

positioned above the camshaft. Damage to the 

fuel pump, and subsequent severe engine 
damage could result if the lever is positioned 

below the camshaft. Torque the screws to 40- 

45 inch lbs. 

65. Connect the fuel line to fuel pump inlet 
fitting. 

66. Install the stud, gasket, breather plate, 
reed, reed stop, seal, and filter. 

67. Install the long leg of governor spring to 
throttle control lever. 

68. Install the gasket, throttle and choke con- 
trol assembly, gasket, cam gear cover, plain 
washer, hex cap screws, and self-tapping screw. 
Torque cam gear cover screws to 115 inch lbs. 
Install the spacer, plain washer, and hex cap 
screw. 

69. Install the connector/wiring harness to 
back of key switch. 

70. Install the governor spring to the gover- 
nor arm. Install the governor arm to the cross 
shaft. Leave the pawlnut slightly loose as the 
governor arm and cross shaft will be adjusted 
after the carburetor and throttle linkage are 
installed. 

71. Install the fuel line and hose clamps. 

72. Install the gasket, carburetor, and slotted 
hex cap screws. 

73. Install the throttle linkage into the nylon 
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inserts in the governor arm and carburetor 
throttle lever. 

74. Adjust the governor as instructed below. 

75. Install the choke linkage to the carburetor 
choke lever, and then into the nylon insert in 
the choke control lever. 

76. The governor cross shaft/governor arm 
must be adjusted every time the governor arm 
is loosened or removed from cross shaft. 

a. Pull the governor arm away from the 
carburetor as far as it will go. 

b. Grasp end of cross shaft with phers and 
turn counterclockwise as far as it will go. 

c. Torque the pawlnut on governor arm to 
15 inch lbs. 

NOTE: Make sure there is at least g in. 

clearance between the governor arm and the 

upper-left cam gear cover fastener to prevent' 
interference. 

77. Insert the B+ lead into the center posi- 
tion of connector. Install the stator 
leads/connector to the rectifier-regulator. 

78. Install the rectifier-regulator and hex cap 
screws. 

79. Install the threaded exhaust pipe and 
muffler. 

80. Install the breather hose, gasket, air 
cleaner base, and screws. 

WARNING: Make sure that the breather 

hose seals tightly in the air cleaner base and 

the breather cover to prevent unfiltered air 
from entering the engine. 

81. Install the seal, paper element, element 
cover, and element cover nut. Torque the nut to 
50 inch lbs. 

82. If equipped, install the optional foam, 
precleaner (cleaned and oiled) over the paper 
element. 

83. Install the air cleaner and wing nut. 
Tighten the wing nut until it is snug. Do not 
overtighten. 


PREPARE THE ENGINE FOR OPERATION 


The engine is now completely reassembled. 
Before operating the engine, be sure to do the 
following: 

e Make sure all hardware is tightened se- 
curely and oil drain plugs are installed. 

e Fill the crankcase with the correct amount, 
weight, and type of oil. 

e Fill the fuel tank with the proper type of 
gasoline and open fuel shut-off valve (if 
equipped). 

e Adjust the carburetor main fuel needle, 
idle fuel needle, or idle speed adjusting screw as 
necessary. Refer to the “Fuel System And Gov- 
ernor” section. 

e Make sure the maximum engine speed 
does not exceed 3600 RPM. Adjust the high 
speed stop as necessary. Refer to the“Fue] Sys- 
tem And Governor" section. 


13 


Tecumseh 4-Stroke 
2 through 5 Hp 


ENGINE IDENTIFICATION 


Lauson 4 cycle engines are identified by a 
model number stamped on a nameplate. The 
nameplate is located on the crankcase of verti- 
ca] shaft models and on the blower housing of 
horizontal shaft models. 

A typical model number appears on the illus- 
tratlon showing the location of the nameplate 
for vertical crankshaft engines. This number is 
Interpreted as follows: 

@ V — vertical shaft engine 

e 60 — 6.0 horsepower 

e 70360J — the specification number. The 
last three numbers (360) indicate that this par- 
ticular engine is a variation on the basic model 
line. 

e 2361J — serial number 

e 2 — year of manufacture 

e 361 — the calendar day of manufacture 

e J — line and shift location at the factory. 


MODEL 
NUMBER 


Vertical engine identification 


MAINTENANCE 


Air Cleaner Service 


Service all the oil/foam polyurethane and oil 
bath air cleaner elements in the same manner 
as the Briggs and Stratton components. See 
Chapter Four. 

The Tecumseh treated paper element type air 
cleaner consists of a pleated paper element en- 
cased in a metal housing and must be replaced 
as a unit. A flexible tubing and hose clamps con- 
nect the remotely mounted air filter to the 
carburetor. 

Clean the element by lightly tapping it. Do 
not distort the case. When excessive carburetor 
adjustment or loss of power results, inspect the 
air filter to see if it is clogged. Replacing a se- 
verely restricted air filter should show an im- 
mediate performance improvement. 

Check the oil level in the oil bath type air 
cleaners regularly to make sure the level is cor- 


TAG 


MODEL 
NUMBER 


SPEC. NO. 
HORIZONTAL 


60HP 
Horizontal engine identification 
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General Engine Specifications 
Vertical Crankshaft Engines 


Bore & Displace- Horse- 
Model Stroke ment power 
LAV25 2.3125 x 1.8438 7.75 2 
LAV30 2.3125 x 1.8438 7.75 3 
TVS75 2.3125 x 1.8438 7.75 3 
LV35 2.5000 x 1.8438 9.06 3v; 
LAV35 2.5000 x 1.8438 9.06 3v; 
TVS90 2.5000 x 1.8438 9.06 3v; 
LAV40 2.6250x 1.9375 105 4 
TVS105 2.6250x 1.9375 10.5 A. 
V40, V40B 2.5000x2.2500 — 11.04 4 
VH40 2.5000x 2.2500 11.04 4 
LAV50 2.812 « 1.9375 12.0 5 
TVS120 2.812x 1.9375 120 5 
V50 2.625 x 2.2500 12.17 5 
VH50 2.625 x 2.2500 12.17 5 
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General Engine Specifications 
Horizontal Crankshaft Engines 


Bore & Displace- 

Stroke ment Horse- 
Modei (in.) (cu in.) power 
H25 2.3125 x 1.8438 TS 2Vo 
H30 2.3125 x 1.8438 7:75 3 
H35 2.5000 x 1.8438 9.06 SU 
H40 2.5000 x 2.2500 11.04 4 
HH AO 2.5000 x 2.2500 11.04 4 
HS40 2.6250 x 1.9375 10.5 4 
H50 2.6250 x 2.2500 12.17 5 
HH GO 2.6250 x 2.2500 12:17 5 
HS50 2.8120 x 1.9375 12.0 5 


rect. To add oil, unscrew the wingnut, pull off 
the filter element and add oil along the side of 
the filter until the level is correct. Use the same 
type and viscosity oil used in the engine. 

If the filter is dirty, remove it and wash it in 
solvent. Also remove the filter bowl, drain the 
oil, and wash the filter in solvent. Refill the 
bowl with clean oil after putting it into position 
on the air horn. 

A plain paper element is also used. It should 
be removed every 10 hours, or more often if the 
air is dusty. Tap or blow out the dirt from the 
inside with low pressure air. This type should 
be replaced at 50 hours. If clogged sooner, it 
may be washed in soap and water and rinsed by 
flushing from the inside until the water is clear. 
Blow dry with low pressure compressed air. 

To service the KLEEN-AIRE system, remove 


AIR FILTER 


FUEL TANK 


I 
FLEXIBLE (BOTTOM SIDE) 


TUBING 


Treated paper element air cleaner (used on 
Craftsman engines) 
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Exploded view of oil bath type air cleaner 


FILTER BOWL 


the element, wash it in soap and mild detergent, 
pat dry, and then coat with oil. Squeeze the oil 
to distribute it evenly and remove the excess. 
Make sure all mounting surfaces are tight to 
prevent leakage. 
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Lubrication 
OIL AND FUEL RECOMMENDATIONS 


Use fresh (less than one month old) gasoline, 
of “Regular” grade. Unleaded fuel is preferred, 
but leaded fuel is acceptable. 

Use oil having SG classification. Use these 
viscosities for aluminum engines: 

e Summer — above 32°F (0°C): S.A.E. 30 
(S.A.E. 10W-30 or 10W-40 are acceptable 
substitutes). 

e Winter — Below 32°F (0°C): S.A.E. 5W-30 
(S.A.E. 10W is an acceptable substitute). (In- 
cluding Snow King Snow Blower Engines) 

e Winter — Below 0°F (— 18°C) only: S.A.E. 
10W diluted with 10% kerosene is an acceptable 
substitute. (Including Snow King Snow Blower 
Engines) 

Use these viscosities for cast iron engines: 
e Summer — Above 32°F (0°C): S.A.E. 30 
e Winter — Above 32°F (0°C): S.A.E. 10W 


Tune-Up Specifications 

The following basic specifications apply to all 
the engines covered in this section: 

e Spark Plug Gap: 0.030 in. (0.76mm) 

e Ignition Point Gap: 0.020 in. (0.50mm) 

e Valve Clearance: 0.010 in. (0.25mm) for 
both intake and exhaust 
For timing dimension, which varies from en- 
gine to engine, see the complete specifications 
at the rear of this section. 


Spark Plug Service 


Spark plugs should be removed, cleaned, and 
adjusted periodically. Check the electrode gap 
with a wire feeler gauge and adjust the gap. Re- 
place the plugs if the electrodes are pitted and 
burned or the porcelain is cracked. Refer to the 
Tecumseh master parts manual for the correct 
replacement number. Apply a little graphite 
grease to the threads to prevent sticking. Be 
sure the cleaned plugs are free of all foreign 
material. 


Breaker Points 
ADJUSTMENT 


1. Disconnect the fuel line from the 
carburetor. 

2. Remove the mounting screws, fuel tank, 
and shroud to provide access to the flywheel. 

3. Remove the flywheel with either a puller 
(over 3.5 hp) or by using a screwdriver to pry 
underneath the flywheel while tapping the top 
lightly with a soft hammer. 

4. Remove the dust cover and gasket from 
the magneto and crank the engine over until 
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the breaker points of the magneto are fully 
opened. 

5. Check the condition of the points and re- 
place them if they are burned or pitted. 

6. Check the point gap with a feeler gauge. 
Adjust them, if necessary, as per the directions 
on the dust cover. Refer to the specifications 
chart at the end of this chapter for point gap. 


REPLACEMENT 


1. Gain access to the points and inspect them 
as described above. If the points are badly pit- 
ted, follow the remaining steps to replace them. 

2. Remove the nuts that hold the electrical 
leads to the screw on the movable breaker point 
spring. Remove the movable breaker point from 
stud. 

3. Remove the screw and stationary breaker 
point. Put a new stationary breaker point on 
the breaker plate; install the screw, but do not 
tighten. This point must be moved to make the 
proper air gap when the points are adjusted. 

4. Position a new movable breaker point on 
the stud. 

5. Adjust the breaker point gap with a flat 
feeler gauge and tighten the screw. 

6. Check the new point contact pattern and 
remove all grease, finger-prints, and dirt from 
contact surfaces. 

7. Adjust the timing as described below. 


Ignition Timing 
ADJUSTMENT 


1. Remove the cylinder head bolts, and move 
the head (with gasket in place) so that the spark 
plug hole is centered over the piston. 

2. Using a ruler (through the spark plug 
hole) or special plunger type tool, carefully turn 
the engine back and forth until the piston is at 
exactly Top Dead Center. Tighten the thumb- 
screw on the tool. 

3. Find the timing dimension for your engine 
in the specifications at the rear of the manual. 
Then, back off the position of the piston until it 
is about halfway down in the bore. Lower the 
ruler (or loosen the thumbscrew and lower the 
plunger, if using the special tool) exactly the re- 
quired amount (the amount of the timing di- 
mension). Then, hold the ruler in place (or 
tighten the special tool thumbscrew) and, final- 
ly, carefully rotate the engine forward until the 
piston just touches the ruler or tool plunger. 

4. Install a timing light or place a very thin 
piece of cellophane between the contact points. 
Loosen and rotate the stator just until the tim- 
ing light shows a change in current flow or the 
cellophane pulls out of contact gap easily. Then, 
tighten stator bolts to specified torque. 


! Regulating screw 
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5. Install the leads, point cover, flywheel, 
and shrouding. 


SOLID STATE IGNITION SYSTEM 
CHECKOUT 


The only on-engine check which can be made 
to determine whether the ignition system is 
working, is to separate the high tension lead 
from the spark plug and check for spark. If 
there is a spark, then the unit is all right and 
the spark plug should be replaced. No spark in- 
dicates that some other part needs replacing. 

Check the individual components as follows: 

e High Tension Lead: Inspect for cracks or 
indications of arcing. Replace the transformer 
if the condition of the lead is questionable. .- 

e Low Tension Leads: Check all leads for 
shorts. Check the ignition cut-off lead to see 
that the unit is not grounded. Repair the leads, 
if possible, or replace them. 

e Pulse Transformer: Replace and test for 
spark. 

e Magneto: Replace and test for spark. Time 
the magneto by turning it counterclockwise as 
far as it will go and then tighten the retaining 
screws. 

@ Flywheel: Check the magnets for strength. 
Whth the flywheel off the engine, it should at- 
tract a screwdriver that is held 1 in. (25mm) 
from the magnetic surface on the inside of the 
flywheel. Be sure that the key locks the fly- 
wheel to the crankshaft. 


Carburetor Mixture Adjustments 


1. If the carburetor has been overhauled, or 
the engine won't start, make initial mixture 
screw adjustments as specified in the chart. 

2. Start the engine and ellow it to warm up 
to normal running temperature. With the en- 
gine running at maximum recommended rpm, 
loosen the main adjustment screw until engine 
rpm drops off, then tighten the screw until the 


Chart of Initial Carburetor 


Adjustments 
For Engines For Engines 
Built Prior Buiit After 
Adjustment to 1977 1977 
Main Adjustment V50-60- 11⁄4 Same 
H50-60- 1% 
Idle Adjustment V50-60-70- 1 Turn Same 


H50-60-70- 1 Turn 


Idle Speed 
(Top of Carburetor) 


Back out screw, then turn in 
until screw just touches 
throttle lever and continue 1 
turn more (if idle RPM is given 
set final idle speed with a ta- 
chometer) 
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engine starts to cut out. Note the number of 
turns from one extreme to the other. Loosen 
the screw to a point midway between the 
extremes. 

NOTE: Some carburetors have fixed Jets. If 

there is no main adjusting screw and recepta- 

cle, no adjustment is needed. 

3. After the main system is adjusted, move 
the speed control lever to the idle position and 
follow the same procedure for adjusting the idle 
system. 

4. Test the engine by running it under a nor- 
mal load. The engine should respond to load 
pickup immediately. An engine that “dies” is 
too lean. An engine which ran roughly before 
picking up the load is adjusted too rich. 


Governor 
ADJUSTMENT 
Alr Vane Type 


1. Operate the engine with the governor ad- 
justing lever or panel control set to the highest 
possible speed position and check the speed. If 
the speed is not within the recommended lim- 
its, the governed speed should be adjusted. 

2. Loosen the locknut on the high speed limit 
adjusting screw and turn the adjusting screw 
out to increase the top engine speed. 


Mechanical Type 


1. Set the control lever to the idle position so 
that no spring tension affects the adjustment. 

2. Loosen the screw so that the governor le- 
ver is loose in the clamp. 


DIRECTION OF AIR FLOW 
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Schematic of the operation of an air vane gover- 
nor 
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Schematic of mechanical governor operation 


3. Rotate both the lever and the clamp to 
move the throttle to the full open position 
(away from the idle speed regulating screw). 

4. Tighten the screw when no end-play exists 
in the direction of open throttle. 

5. Move the throttle lever to the full speed 
setting and check to see that the control linkage 
opens the throttle. 


Compression Check 


1. Run the engine until warm to lubricate 
and seal the cylinder. 

2. Remove the spark plug and install a com- 
pression gauge. Turn the engine over with the 
pull starter or electric starter. 

3. Compression on new engines is 80 psi. If 
the reading is below 60 psi., repeat the test after 
removing the gauge and squirting about a tea- 
spoonful of engine oil through the spark plug 
hole. If the compression improves temporarily 
following this, the problem is probably with the 
cylinder, piston, and rings. Otherwise, the 
valves require service. 


FUEL SYSTEM 


Carburetor 


NOTE: Four-cycle Tecumseh engines use 
float or diaphragm type carburetors. 


REMOVAL AND INSTALLATION 


1. Drain the fuel tank. Remove the air clean- 
er and disconnect the carburetor fuel lines. 

2. If necessary, remove any shrouding or 
control panels to provide access to carburetor. 
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3. Disconnect the choke or throttle control 
wires at the carburetor. 

4, Remove the cap screws, or nuts and lock- 
washers that hold the carburetor to the engine; 
remove the carburetor. 

5. Secure the carburetor on to engine. 

6. Install the shrouding or control panels. 
Connect the choke and throttle control wires. 

7. Position the control panel to carburetor. 
Connect the carburetor fuel lines. 

8. Install the air cleaner. 

9. Adjust the carburetor as described above. 


GENERAL OVERHAUL INSTRUCTIONS 


1. Carefully disassemble the carburetor re- 
moving all non-metallic parts, 1.e.; gaskets, 
viton seats and needles, O-rings, fuel pump 
valves, etc. 

NOTE: Nylon check balls used in some dia- 

phragm carburetor models may or may not be 

serviceable. Check to be sure of serviceability 
before attempting removal. 

2. Clean all metallic parts with solvent. 

NOTE: Nylon can be damaged if subjected to 

harsh cleaners for prolonged periods. 

3. The large O-rings sealing the fuel bowl to 
the carburetor body must be in good condition 
to prevent leakage. If the O-ring leaks, interfer- 
ing with the atmospheric pressure in the float 
bowl, the engine will run rich. Foreign material 
can enter through the leaking area and cause 
blocking of the metering orifices. This O-ring 
should be replaced after the carburetor has 
been disassembled for repair. Lubricate the 
new O-ring with a small amount of oil to allow 
the fuel bowl to slide onto the O-ring properly. 
Hold the carburetor body in an inverted posi- 
tion and place the O-ring on the carburetor 
body and then position the fuel bowl. 

4. The small O-rings used on the carburetor 
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The idle operation of a float feed carburetor. The 
throttle plate closes, restricting the flow of fuel 
and air, forcing the engine to run on a reduced 
volume of fuel and air. 
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The choke position on a float feed carburetor. The 
closed choke plate restricts air, creating a 
richened mixture by drawing in a greater propor- 
tion of fuel. 


adjustment screws must be in good condition or 
a leak will develop and cause improper adjust- 
ment of carburetor. 

5. Check all adjusting screws for wear. The 
illustration shows a worn screw and a good 
screw. Replace screws that are worn. 

6. Check the carburetor inlet needle and seat 
for wear, scoring, or other damage. Replace de- 
fective parts. 

7. Check the carburetor float for dents, 


. leaks, worn hinge or other damage. 


8. Check the carburetor body for cracks, 
clogged passages, and worn bushings. Clean 
clogged air passages with clean, dry compressed 


| air. 


9. Check the diaphragms on diaphragm car- 
buretors for cracks, punctures, distortion, or 


|! deterioration. 


10. Check all shafts and pivot pins for wear on 
the bearing surfaces, distortion, or other 
damage. 

NOTE: Each time a carburetor is disassem- 
bled, it is good practice to install a repair kit. 

11. Where there is excessive vibration, a 
damper spring may be used to assist in holding 


| the float against the inlet needle thus minimiz- 


| 
| 


ing the flooding condition. Two types of springs 
are available: the float shaft (hinge pin) type 
and the inlet needle mounted type. 
12. Float shaft spring positioning: 
a. The spring is slipped over the shaft. 
b. The rectangular shaped spring end is 
hooked onto the float tab. 
c. The shorter angled spring end is placed 
onto the float bowl gasket support. 
13. Note that on late model carburetors, the 


| spring clip fastened to the inlet needle has been 


I 
I 


revised to provide a damping effect. The clip 
fastens to the needle and is hooked over the 
float tab. 
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The intermediate operation of a float feed car- 
buretor. The throttle plate "cracks" open to re- 
duce the restriction and the engine runs on an 
increased volume of fuel and air. 
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The high speed operation of a float feed car- 
buretor. The air venturi replaces the throttle plate 
as the restricting device and the engine runs on 
its greatest volume of fuel and air. 
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The choke position of the diaphragm carburetor. 
The ciosed choke piate restricts the amount of air, 
creating a richened mixture by drawing in a grea- 
ter proportion of fuei. 
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The idling operation of a diaphragm carburetor. 
The throttie plate cioses, restricting the fiow of 
fuei and air, forcing the engine to run on a re- 
duced volume of fuel and air. 
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FLOAT FEED CARBURETOR 
Throttle 


1. Examine the throttle lever and plate prior 
to disassembly. Replace any worn parts. 
2. Remove the screw in the center of the 
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The high speed operation of a diaphragm car- 
buretor. The air ventui repiaces the throttie plate 
as the restricting device and the engine runs on 
its greatest voiume of fuel and air. 


throttle plate and pull out the throttle shaft le- 
ver assembly. 

3. When reassembling, it is important that 
the lines on the throttle plate are facing out 
when in the closed position. Position the throt- 
tle plates with the two lines at 12 and 3 o'clock. 
The throttle shaft must be held in tight to the 
bottom bearing to prevent the throttle plate 
from riding on the throttle bore of the body 
which would cause excessive throttle plate wear 
and governor hunting. 


Choke 


Examine the choke lever and shaft at the 
bearing points and holes into which the linkage 
is fastened and replace any worn parts. The 
choke plate is inserted into the air horn of the 
carburetor in such a way that the flat surface of 
the choke is toward the fuel bowl. 


Idle Adjusting Screw 


Remove the idle screw from the carburetor 
body and examine the point for damage to the 
seating surface on the taper. If damaged, re- 
place the idle adjusting needle. Tension is main- 
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ALTERNATE LOCATION 
FOR MODEL NUMBER 


CARBURETOR 
MODEL 
NUMBER 


Float feed carburetor identification number 


tained on the screw with a coil spring and sealed 
with an O-ring. Examine and replace the O-ring 
if it is worn or damaged. 


High Speed Adjusting Jet 


Remove the screw and examine the taper. If 
the taper is damaged at the area where it seats, 
replace the screw and fuel bowl retainer nut as 
an assembly. 

The fuel bowl retainer nut contains the seat 
for the screw. Examine the sealing O-ring on 
the high speed adjusting screw. Replace the O- 
ring if it indicates wear or cuts. During the re- 
assembly of the high speed adjusting screw, po- 
sition the coil spring on the adjusting screw, fol- 
lowed by the small brass washer and the O-ring 
seal. 


Fuel Bowl 


To remove the fuel bowl, remove the retain- 
ing nut and fiber washer. Replace the nut if it is 
cracked or worn. 

The retaining nut contains the transfer pas- 
sage through which fuel is delivered to the high 
speed and idle fuel system of the carburetor. It 
is the large hole next to the hex nut end of the 
fitting. If a problem occurs with the idle system 
of the carburetor, examine the small fuel pas- 
sage in the annular groove in the retaining nut. 
This passage must be clean for the proper 
transfer of fuel into the idle metering system. 

The fuel bowl should be examined for rust 
and dirt. Thoroughly clean it before installing 
it. If it is impossible to properly clean the fuel 
bowl, replace it. 

Check the drain valve for leakage. Replace 
the rubber gasket on the inside of the drain 
valve if it leaks. 

Examine the large O-ring that seals the fuel 
bowl to the carburetor body. If it is worn or 
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THROTTLE 
EXAMINE LINKAGE SPEED 
HOLES FOR WEAR CONTROL CHOKE 
REPLACE ASSEMBLY SCREW LEVER 


AND LINKAGE IF WORN 


SN 
IDLE FUEL ` 
CHAMBER 
ATMOSPHERIC 
IDLE ADJUSTMENT SCREW N VENT HOLE 


HIGH SPEED ADJUSTMENT SCREW 


External view of a Tecumseh float type carburetor 


cracked, replace it with a new one, making sure 
the same type is used (square or round). 


Float 


1. Remove the float from the carburetor 
body by pulling out the float axle with a pair of 
needle nose phers. The inlet needle will be lifted 
off the seat because it 1s attached to the float 
with an anchoring clip. 

2. Examine the float for damage and holes. 
Check the float hinge for wear and replace it if 
worn. 

3. The float level is checked by positioning a 
#4 drill bit across the rim between the center 
leg and the unmachined surface of the index 
pad, parallel to the float axle pin. If the index 
pad is machined, the float setting should be 
made with a #9 drill bit. 

4. Remove the float to make an adjustment. 
Bend the tab on the float hinge to correct the 
float setting. 

NOTE: Direct compressed air in the opposite 


| 


ON RING i 


USE NO 4 DRILL ⁄ I 
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Adjusting the float level 
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EXAMINE FLOAT HINGE 
FOR WEAR AT BEARING 
SURFACES 


INLET NEEDLE 
EXAMINE CORNERS 
REPLACE IF ROUNDED 


REMOVE FLOAT TO 
MAKE ADJUSTMENTS 
BEND THIS TAB TO ADJUST 


Float, inlet needle, and clip 


direction of normal flow of air or fuel (reverse 
taper) to dislodge foreign matter. 


Inlet Needle and Seat 


1. The inlet needle sits on a rubber seat in 
the carburetor body instead of the usual metal 
fitting. 

2. Remove it, place a few drops of heavy en- 
gine oil on the seat, and pry it out with a short 
piece of hooked wire. 

3. The grooved side of the seat is inserted 
first. Lubricate the cavity with oil and use a flat 
faced punch to press the inlet seat into place. 

4. Examine the inlet needle for wear and 
rounding off of the corners. If this condition 
does exist, replace the inlet needle. 


| Fuel Inlet Fitting 


|. ]. The inlet fitting is removed by twisting 
| and pulling at the same time. 

2. Use sealer when reinstalhng the fitting. 
Insert the tip of the fitting into the carburetor 
body. Press the fitting in until the shoulder 

contacts the carburetor. Only use inlet fittings 
without screens. 


| Carburetor Body 


1. Check the carburetor body for wear and 
| damage. 

2. If excessive dirt has accumulated in the at- 
| mospheric vent cavity, try cleaning it with car- 
. buretor solvent or compressed air. Remove the 
| welch plug only as a last resort. 

NOTE: The carburetor body contains a 
pressed-in main nozzle tube at a specific 
depth and position within the venturi. Do not 
attempt to remove the main nozzle. Any 
change in nozzle positioning will adversely 
affect the metering quality and will require 
carburetor replacement. 

3. Clean the accelerating well around the 


main nozzle with compressed air and carbure- 
tor cleaning solvents. 

4. The carburetor body contains two cup 
plugs, neither of which should be removed. A 
cup plug located near the inlet seat cavity, high 
up on the carburetor body, seals off the idle 
bleed. This is a straight passage drilled into the 
carburetor throat. Do not remove this plug. An- 
other cup plug is located in the base where the 
fuel bowl nut seals the idle fuel passage. Do not 
remove this plug or the metering rod. 

5. A small ball plug located on the side of the 
idle fuel passage seals this passage. Do not re- 
move this ball plug. 

6. The welch plug on the side of the carbure- 
tor body, just above the idle adjusting screw, 
seals the idle fuel chamber. This plug can be re- 
moved for cleaning of the idle fuel mixture pas- 
sage and the primary and secondary idle fuel 
discharge ports. Do not use any tools that might 
change the size of the discharge ports, such as 
wire or pins. 


Resilient Tip Needle 


Replace the inlet needle. Do not attempt to 
remove or replace the seat in the carburetor 
body. 


Viton Seat 


Using a 10-24 or 10-32 tap, turn the tap into 
the brass seat fitting until it grasps the seat 
firmly. Clamp the tap shank into a vise and tap 
the carburetor body with a soft hammer until 
the seat slides out of the body. 

To replace the viton seat, position the re- 
placement over the receptical with the soft rub- 
ber like seat toward the body. Use a flat punch 
and a small hammer to drive the seat into the 
body until it bottoms on the shoulder. 


TECUMSEH AUTOMATIC NON- 
ADJUSTABLE FLOAT FEED CARBURETOR 


This carburetor has neither a choke plate nor 
idle and main mixture adjusting screws. There 
is no running adjustment. The float adjustment 


NO CHOKE 

NO MAIN 
MIXTURE 
ADJUSTMENT 


NO IDLE 
MIXTURE 
ADJUSTMENT 


Auto-Magic carburetor 
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y CARBURETOR 
SY BODY 
FUEL SUPPLY 


Variation on non-adjustable float feed carburetor 


is the standard Tecumseh float setting of 0.210 
in. (5.3mm). 


Cleaning 


Remove all non-metallic parts and clean 
them using a procedure similar to that for the 
other carburetors. Never use wires through any 
of the drilled holes. Do not remove the baffling 
welch plug unless it is certain there is a block- 
age under the plug. There are no blind passage- 
ways in this carburetor. 

Some engines use a variation on the Auto- 
matic Nonadjustable carburetor which has a 
different bow! hold-on nut and main jet orifices. 
There are two main jet orifices and a deeper 
fuel reserve cavity, but service procedures are 
the same. 


WALBRO AND TILLOTSON FLOAT FEED 
CARBURETORS 


Procedures are similar to those for the Te- 
cumseh float carburetor with the exceptions 
noted below. 


Main Nozzie 


The main nozzle in Wallbro carburetors is 
cross drilled after it is installed in the carbure- 
tor. Once removed, it cannot be reinstalled, 
since it is impossible to properly realign the 
cross drilled holes. Grooved service replace- 
ment main nozzles are available which allow 
alignment of these holes. 


TECUMSEH 4-STROKE 2 THROUGH 5 HP 


IDLE SPEED SCREW 


IDLE ‘SPEED 
MIXTURE 
ADJUSTMENT 
SEE MASTER 
PARTS MANUAL 
FOR SERVICE 
NUMBER 
™ HIGH SPEED 


MIXTURE ADJUSTMENT 


Walbro float feed carburetor 


Float Shaft Spring 


Carefully position the float shaft spring on 
models so equipped. The spring dampens float 
action when properly assembled. Use 
needlenosed pliers to hook the end of the spring 
over the float hinge and then insert the pin as 
far as possible before lifting the spring from the 
hinge into position. Leaving the spring out or 
improper installation will cause unbalanced 
float action and result in a touchy adjustment. 


Float Adjustment 


1. To check the float adjustment, invert the 
assembled float carburetor body. Check the 
clearance between the body and the float, oppo- 
site the hinge. Clearance should be Y in. + 764 
ix, (¿mar = Onin), 

2. To adjust the float level, remove the float 
shaft and float. Bend the lip of the float tang to 
correct the measurement. 

3. Assemble the parts and recheck the 
adjustment. 


TILLOTSON E FLOAT FEED TYPE 
CARBURETOR 


The following adjustments are different for 
this carburetor. 


Running Adjustment 


1. Start the engine and allow it to warm up 
to operating temperatures. Make sure the 
choke is fully opened after the engine is warmed 
up. 
2. Run the engine at a constant speed while 
slowly turning the main adjustment screw in 
until the engine begins to lose speed; then slow- 
ly back it out about %-"”% of a turn until maxi- 
mum speed and power is obtained (4000 rpm). 
This is the correct power adjustment. 

3. Close the throttle and cause the engine to 
idle slightly faster than normal by turning the 
idle speed regulating screw in. Then turn the 
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IDLE MIXTURE MODEL NUMBER 

ADJUSTMENT 
THROTTLE SHAFT CHOKE 
AND LEVER THROTTLE PLATE SE) 
ASSEMBLY gd 

P = I 
SE IDLE FUEL CHAMBER _ © (Sep FUEL INLET 
ew CDS 
J $ —— BODY 


CHOKE SHAFT 
AND LEVER 


ASSEMBLY IDLE SPEED 
REGULATING MAIN MIXTURE 5 
SCREW ADJUSTMENT 
SCREW 


Tillotson Model E float carburetor 


idle adjustment speed screw in until the engine 
begins to lose speed; then turn it back %4-% of a 
turn until the engine idles smoothly. Adjust the 


idle speed regulating screw until the desired 


idling speed is acquired. 

4. Alternately open and close the throttle a 
few times for an acceleration test. If stalling oc- 
curs at idle speeds, repeat the adjustment pro- 
cedures to get the proper idle speed. 


Float Level Adjustment 
1. Remove the carburetor float bowl cover 


and float mechanism assembly. 


2. Remove the float bowl cover gasket and, 
with the complete assembly in an upside down 
position and the float lever tang resting on the 
seated inlet needle, a measurement of 1%, in. 
(27.4mm) should be maintained from the free 
end flat rim, or edge of the cover, to the toe of 
the float. Measurement can be checked with a 
standard straight rule or depth gauge. 

3. Ifitis necessary to raise or lower the float 
lever setting, remove the float lever pin and the 
float, then carefully bend the float lever tang up 
or down as required to obtain the correct 
measurement. 


DIAPHRAGM CARBURETORS 
Diaphragm carburetors have a rubber-like di- 


| aphragm that is exposed to crankcase pressure 
on one side and to atmospheric pressure on the 


other side. As the crakcase pressure decreases, 
the diaphragm moves against the inlet needle 
allowing the inlet needle to move from its seat 


| which permits fuel to flow through the inlet 


valve to maintain the correct fuel level in the 
fuel chamber. 

An advantage of this type of system over the 
float system, is that the engine can be operated 
in any position. 

NOTE: In rebuilding, use carburetor cleaner 
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Exploded view of a Tecumseh diaphragm car- 
buretor 


only on metal parts, except for the main noz- 
zle in the main body. 


Throttle Plate 


Install the throttle plate with the short line 
that 1s stamped in the plate toward the top of 
the carburetor, parallel with the throttle shaft, 
and facing out when the throttle is closed. 


Choke Plate 


Install the choke plate with the flat side of 
the choke toward the fuel inlet side of the car- 


buretor. The mark faces in and is parallel to the 
choke shaft. 


Idle Mixture Adjustment Screw 


There is a neoprene O-ring on the needle. 
Never soak the O-ring in carburetor solvent. 
Idle and main mixture screws vary in size and 
design, so make sure that you have the correct 
replacement. 


Idle Fuel Chamber 


The welch plug can be removed if the carbu- 
retor is extremely dirty. 


Diaphragms 


Diaphragms are serviced and replaced by re- 
moving the four retaining screws from the cov- 
er. With the cover removed, the diaphragm and 
gasket may be serviced. Never soak the dia- 
phragm in carburetor solvent. Replace the dia- 
phragm ifitis cracked or torn. Be sure there are 
no wrinkles in the diaphragm when it is re- 
placed. The diaphragm rivet head is always 
placed facing the inlet needle valve. 
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Inlet Needle and Seat 


The inlet seat is removed by using either a 
slotted screwdriver (early type) or a “32 in. sock- 
et. The inlet needle is spring loaded, so be care- 
ful when removing it. 


Fuel Inlet Fitting 


All of the diaphragm carburetors have an in- 
tegral strainer in the inlet fitting. To clean it, 
either reverse flush it or use compressed air af- 
ter removing the inlet needle and seat. If the 
strainer is lacquered or otherwise unable to be 
cleaned, replace the fitting. 


¿e 


CRAFTSMAN FUEL SYSTEMS 
Changes In Late Model Carburetors 


The newest Craftsman carburetors incorpo- 
rate the following changes: 

a. The cable form of control is replaced by 
a control knob. 

b. The fuel pickup is longer and has a col- 
lar machined into it which must be installed 
tight against the carburetor body. 

c. The fuel pickup screen is pressed onto 
the ends of the fill tubes on both models, but 
the measured depth has changed. 

d. The cross-drilled passages have been 
eliminated, as has the O-ring on the body. 
There are no cup plugs. 

e. The fuel tank and reservoir tube have 
been revised-the reservoir tube being larger. 


DISASSEMBLY AND SERVICE 


1. Remove the air cleaner assembly and re- 
move the four screws on the top of the carbure- 
tor body to separate the fuel tank from the 
carburetor. 

2. Remove the O-ring from between the car- 
buretor and the fuel tank. Examine it for cracks 
and damage and replace it 1f necessary. 

3. Carefully remove the reservoir tube from 
the fuel tank. Observe the end of the tube that 
rested on the bottom of the fuel tank. It should 


° be slotted. 


4. Remove the control valve by turning the 
valve clockwise until the flange is clear of the 
retaining boss. Pull the valve straight out and 
examine the O-ring seal for damage or wear. If 
possible, use a new O-ring when reassembling. 

5. Examine the fuel pick up tube. There are 
no valves or ball checks that may become inop- 
erative. These parts can normally be cleaned 
with carburetor solvent. If it is found that the 
passage cannot be cleared, the fuel pick up 
tubes can be replaced. Carefully remove the old 
ones so as not to enlarge the opening in the car- 
buretor body. If the pickup tube and screen 
must be replaced, follow the directions shown 


409 


CONTROL VALVE 
HIGH SPEED MARK 
OR NOTCH 


CHOKE AIR 
STOP PLATE CLEANER 


Craftsman fuel tank mounted carburetor 


PRESS ON SCREEN 
TO PROPER DEPTH 


PICK-UP TUBE WITH 
DEPTH COLLAR 


GASKET SURFACE 


LATE MODEL 


CUP PLUG 
GASKET 


EARLY MODEL 


Details of pick-up tube used on revised Craftsman 
carburetor 


in the illustration for the type of carburetor 
(early or late model) on which you are working. 

6. Assemble the carburetor in reverse order 
of disassembly. Use new O-rings and gaskets. 
When assembling reservoir tube, hold the car- 
buretor upside down and place the reservoir 
tube over the pickup tube with the slotted end 
up. Make sure the intake manifold gasket is 
correctly positioned-it can be assembled block- 
ing the intake passage partially. 


Adjustments 


1. Move the carburetor control valve to the 
high speed position. The mark on the face of the 
valve should be in alignment with the retaining 
boss on the carburetor body. 

2. Move the operator’s control on the equip- 
ment to the high speed position. 

3. Insert the bowden wire into the hole of the 
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NO BOWDEN 
WIRE CONTROL 


MANUAL 
CONTROL KNOB 


POSITIONING SPRING 


HIGH SPEED NOTCH 


FUEL PICK-UP TUBE 
PRESS TUBE TO BOTTOM 


PRESS SCREEN TO 
ON DRILL SHANK 


PROPER DEPTH 
AFTER PICK-UP 


LATE MODEL TUBE IS SET 


BOWDEN CONTROL 


hie t 
A] A 
Ki 


(SET COLLAR AGAINST 
CASTING BODY) 


PRESS SCREEN TO PROPER DEPTH 
AFTER PICK-UP TUBE IS SET 
EARLY MODEL 


Details of manual control knob and several other 
changes incorporated in new Craftsman car- 
buretors 


3 PRESS IN TUBE x 


TO BOTTOM ON 
DRILL SHANK 


4 DO NOT 
REMOVE DRILL 
PRESS ON 
STRAINER 
127164. to 1^ 16 


6 INSERT 
NEW CUP 
PLUG 


REMOVE 
CUP PLUG 
2 INSERT SHANK 
END OF iw DRILL 
5 REMOVE 
DRILL 


EARLY MODEL 


PRESS TUBE TO 
SEAT COLLAR 
AGAINST CASTING 


2 PRESS STRAINER 
TO 1'*; DEPTH 


LATE MODEL 


Pick-up tube replacement 
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CUP PLUG 


FUEL PICK-UP 
TUBE 


GASKET 


Positioning of the reservoir tube in the fuel tank 


CRANKSHAFT 
Sei 
a W ADVANCE 
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E st 
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Ns 
e i 2i MA ^ 
SÉ O Ay 
PA — mi 
CAMSHAFT HOBBING 
GEAR HOLE 


FOR CRAFTSMAN CARBURETOR ONL Y— 
AND ONLY IF ENGINE HAS NO INTERNAL 
FLYWEIGHT GOVERNOR 


Timing an engine with the Craftsman fuel tank 
mounted carburetor 


control valve. Clamp the bowden wire sheath to 

the carburetor body. 
NOTE: If the engine was disassembled and 
the camshaft removed, be sure that the timing 
marks on the camshaft gear and the keyway 
in the crankshaft gear are aligned when rein- 
serting the camshaft. Then lift the camshaft 
enough to advance the camshaft gear timing 
mark to the right (clockwise) ONE tooth, as 


viewed from the power take-off end of the 
crankshaft. 


FUEL 


ANK 
RESERVOIR TUBE 


PLACE SLOTTED 

END TO REST ON 
BOTTOM OF FUEL 
TANK 


The fuel pick-up tube and O-ring on the early 
model Craftsman carburetor 
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START POSITION (CHOKE) 


CONTROL VALVE 
RESTRICT AIR PASSAGE 
ALLOWS ENRICHED FUEL PASSAGE 


ATMOSPHERIC 
VENT HOLE 


SPACER 


RUN POSITION 


CONTROL 
VALVE 
ALLOWS FUEL AND 
AIR TO PASS 


ATMOSPHERIC 
VENT HOLE 


SPACER 


STOP POSITION 


CONTROL 
VALVE 
BLOCKS FUEL AND AIR 
PASSAGE 


ATMOSPHERIC 
VENT HOLE 


SPACER 


Start, run and stop throttle positions of a 
Craftsman float type carburetor 


CRAFTSMAN FLOAT TYPE CARBURETORS 


Craftsman float type carburetors are serviced 
in the smae manner as the other Tecumseh 
float type carburetors. The throttle control 
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Exploded view of the Craftsman float type car- 
buretor 


valve has three positions: stop, run, and start. 

When the control valve is removed, replace 
the O-ring. If the engine runs sluggishly, con- 
sider the possibility of a leaky O-ring. 

To remove the fuel pickup tube, clamp the 
tube in a vise and then twist the carburetor 
body. Check the small jet in the air horn while 
the tube is out. In replacement, position the 
tube squarely and then press in on the collar 
until the collar seats. 

In assembly, install the gasket and bolt 
through the bowl, position the centering spacer 
onto the bolt, and then attach the parts to the 
carburetor body. 

The camshaft timing mark must be advanced 
one tooth in relation to crankshaft gear timing 
mark, as shown in the illustration above. How- 
ever, when this type carburetor is used with a 
float bowl reservoir and variable governor ad- 
justment, time it as for other Tecumseh en- 
gines — with the camshaft and crankshaft tim- 
ing marks aligned. 


Governor 


The mechanical governor is located inside the 
mounting flange. See engine disassembly in- 
structions, below. To disassemble the governor, 
see the illustration, and: remove the retaining 
ring, pull off the spool, remove the second re- 
taining ring, and then pull off the gear assem- 
bly and retainer washer. 

Check for wear on all moving surfaces, but 
especially gear teeth, the inside diameter of the 
gear where it rides on the shaft, and the fly- 
weights where they work against the spool. 

If the governor shaft must be replaced, it 
should be started into the boss with a few taps 
using a soft hammer, and then pressed in with a 
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Shaft Installed Dimension/ 
Engine Model Chart 


“A” Exposed Shaft 
Length (see figure) 


15/16” 


Engine Model 


LAV30-50 
H25-35 
HS 40-50 


V50 13/32” 


H50 hie” 
HH40 


MAKE GAUGE OUT OF HEAVY 
CARDBOARD, ALUMINUM, ETC 


Measuring governor shaft installed dimension 


@ 7*—— RETAINING RING 
| 
I 


Lei 
Cy 
SV 
| 
e -—— RETAINING RING 
| 


i 


E ASSEMBLY 


CS aee SPACER WASHER 


Exploded view of standard mechanical governor 


press or vise. The shaft can be installed by posi- 
tioning à wooden block on top and tapping the 
upper surface of the block, but the use of a vise 
or press is much preferred. 

The shaft must be pressed in until just the re- 
quired length is exposed, as measured from the 
top of the shaft boss to the upper end of the 
shaft. See the chart. 

The governor is installed in reverse of the re- 
moval procedure. Connect the linkage and then 
adjust as described in the Tune-Up section. 
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ENGINE OVERHAUL 


Timing Gears 

Correctly matched camshaft gear and crank- 
shaft gear timing marks are necessary for the 
engine to perform properly. 

On all camshafts the timing mark is located 
in line with the cneter of the hobbing hole 
(small hole in the face of the gear). If no line is 
visible, use the cneter of the hobbing hole to 
align with the crankshaft gear marked tooth. 

On crankshafts where the gear 1s held on by a 
key, the timing mark is the tooth in line with 
the keyway. 

On crankshafts where the gear is pressed 
onto the crankshaft, a tooth 1s bevelled to serve 
as the timing mark. 

On engines with a ball bearing on the power 
take-off end of the crankshaft, look for a bev- 
elled tooth which serves as the crankshaft gear 
timing mark. 

If the engine uses a Craftsman type carbure- 
tor, the camshaft timing mark must be ad- 
vanced clockwise one tooth ahead of the match- 


TIMING MARK 
(IN LINE WITH 
HOBBING HOLE) 


CAMSHAFT DRIVE GEAR 
TIMING MARK (KEYWAY) 


CRANKSHAFT 


GEA 
R IF GEAR IS PRESS FIT ON 


CRANKSHAFT LOOK FOR 
A BEVELED GEAR 


Timing marks 


BEVEL 


CHAMFER TOOTH 
CRANKSHAFT 


CAMSHAFT 
GEAR TIMING 
MARK 


THRUST WASHER BETWEEN 
GEAR AND BALL BEARING 


Timing marks 
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CRANKSHAFT 


AC ADVANCE 
GEAR x MARK 
KEYWAY ONE TOOTH 


CAMSHAFT HOBBING 
GEAR HOLE 


CRAFTSMAN CARBURETOR ONLY 
Timing marks 


ing timing mark on the crankshaft, the excep- 
tion being the Craftsman variable governed 
fuel systems. 
NOTE: If one of the timing gears, either the 
crankshaft gear or the camshaft gear, is dam- 
aged and has to be replaced, both gears 
should be replaced. 


Crankshaft 
INSPECTION 


Inspect the crankshaft for worn or crossed 
threads that can't be redressed; worn, 
scratched, or damaged bearing surfaces; mis- 
alignments; flats on the bearing surfaces. Re- 
place the shaft if any of these problems are in 
evidence — do not try to straighten a bent 
shaft. 

In replacement, be sure to lubricate the bear- 
ing surfaces and use oil seal protectors. If the 
camshaft gear requires replacement, replace 
the crankshaft gear, also. 

LAV35-LAV50 and H35-HS50 crankshafts 
have a press fit gear. If the camshaft gear re- 
quires replacement on these engines, the crank- 
shaft must be replaced, as the gear connot be 
replaced separately. 


Pistons 


When removing the pistons, clean the carbon 
from the upper cylinder bore and head. The pis- 
ton and pin must be replaced in matched pairs. 

A ridge reamer must be used to remove the 
ridge at the top of the cylinder bore on some 
engines. 

Clean the carbon from the piston ring groove. 
A broken ring can be used for this operation. 

Some engines have oversize pistons which 
can be identifled by the oversize engraved on 
the piston top. 

There is a definite piston-to-connecting rod- 
to-crankshaft arrangement which must be 
maintained when assembling these parts. If the 
piston is assembled in the bore 180° out of posi- 
tion, it will cause immediate binding of the 
parts. 
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LAV50 AND HS50 
PISTON & CONNECTING 


Piston-to-rod relationship for LAV50 and HS50 en- 
gines 


Piston Rings 


Always replace the piston rings in sets. Ring 
gaps must be staggered. When using new rings, 
wipe the cylinder wall with fine emery cloth to 
deglaze the wall. Make sure the cylinder wall is 
thoroughly cleaned after deglazing. Check the 
ring gap by placing the ring squarely in the cen- 
ter of the area in which the rings travel and 
measuring the gap with a feeler gauge. Do not 
spread the rings too wide when assembling 
them to the pistons. Use a ring leader to install 
the rings on the piston. 

The top compression ring has an inside 


CASTING 
NUMBER 


ARROW 
DIRECTION 


VM70. VBO VMBO HM70, HBO, HM80 VM100 & 
HM100 PISTON AND CONNECTING ROD ASSEMBLY 


CHECK 
PISTON 
DIAMETER 
AT THIS 
POINT 


SEE SPECIFICATION 
SECTION FOR DIMENSIONS 


Check piston dimensions 
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77 BEVEL 
N 
wd / M 
Timing marks for the LAV40 and HS40 engines 


TOP PISTON LAND 


CLEARANCE 1ST 
COMPRESSION 


RING 
ge, 
= 
_ SIDE 
CYLINDER CLEARANCE 
KM 3RD 
2ND OIL CONTROL 
COMPRESSION RING 


|| 


Ring arrangement and dimensions 


RING 


chamfer. This chamfer must go UP. If the sec- 
ond ring has a chamfer, it must also face UP. If 
there is a notch on the outside diameter of the 
ring, it must face DOWN. 

Check the ring gap on the old ring to deter- 
mine if the ring should be replaced. Check the 
ring gap on the new ring to determine if the cyl- 
inder should be rebored to take oversize parts. 

NOTE: Make sure that the ring gap is mea- 

sured with the ring fitted squarely in the 

worn part of the cylinder where the ring usu- 
ally rides up and down on the piston. 


Connecting Rods 


Be sure that the match marks align when as- 
sembling the connecting rods to the crankshaft. 
Use new self-locking nuts. Whenever locking 
tabs are included, be sure that the tabs lock the 
nuts securely. NEVER try to straighten a bent 
crankshaft or connecting rod. Replace them if 
necessary. When replacing either the piston, 
rod, crankshaft, or camshaft, liberally lubricate 
all bearings with engine oil before assembly. 

The following engines have offset connecting 
rods: LAV40, LAV50, HS40, HS50. The LAV40, 
LAV50, HS40, HS50 engines have the caps fit- 
ted from opposite to the camshaft side of the 


engine. 
a 
MATCH MARKS Q 
LOCK PLATE A / 
ca || 


| | | 


E r ; 
"mm Low L 
E OIL DIPPER 
(USED ON HS-40 ONLY) 


Connecting rod assembly for the LAV40 and HS40 
engine 


DIPPER 


MATCH MARKS 


Connecting rod assembly for the V70, V80, H70 
and H80 engines 
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CAP SIDE 


CASTING 
NUMBER 


Connecting rod and piston assembly for the V80 
and H80 engines 


On engine with Durlock rod bolts, torque the 
bolts as follows: 

e LAV25-50, H25, 35, HS40-50, 110 inch 
lbs. 

e V50, H50, VH50, HH50, 150 inch lbs. 

NOTE: Early type caps can be distorted if the 

cap is not held to the crankpin while thread- 

ing the bolts tight. Undue force should not be 
used. 

Later rods have serrations which prevent dis- 
tortion during tightening. They also have 
match marks which must face out when assem- 
bling the rod. On the LAV50 and the HS50 en- 
gines, the piston must be fitted to the rod with 
the arrow on the top of the piston pointing to 
the right and the match marks on the rod facing 
you when the piston 1s pinned to the rod. 


Camshaft 


Before removing the camshaft, align the tim- 
ing marks to relieve the pressure on the valve 
lifters, on most engines. 

In installation, align the gears for this type of 
camshaft as they were right before removal. Af- 
ter installation, turn the crankshaft gear clock- 
wise in order to check for proper alignment of 
timing marks. 


BEVELED 
TOOTH 
GEAR 
KEYWAY CAMSHAFT 
TIMING MARK 


SMALL HOBBING HOLE 


CRANKSHAFT 
GEAR 


CAMSHAFT 
GEAR 


Alignment of timing marks for camshaft removal 
on VM80 and VM100 engines 
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"SEE SPECIFICATION 
SECTION FOR 
DIMENSIONS 


COMPRESSION 


RELEASE 
MECHANISM 


MARGIN 
T "s 
(goo | 
1732" 
FACE 
MINIMUM 
DIMENSION 


STEM —— 


EXCEPT EARLY PRODUCTION 
V-27 WHICH WAS 30 


Dimensions of the valve face 


Clean the camshaft in solvent, then blow the 
oll passages dry with compressed air. Replace 
the camshaft if it shows wear of evidence of 
scoring. Check the cam dimensions against 
those in the chart. 

If the engine has a mechanical fuel pump, it 
may have to be removed to properly reinstall 
the camshaft. If the engine is equipped with the 
Insta-matic Ezee-Start Compression Release, 
and any of the parts have to be replaced due to 
wear or damage, the entire camshaft must be 
replaced. Be sure that the oil pump (if so 
equipped) barrel chamber is toward the fillet of 
the camshaft gear when assembled. 

NOTE: If a damaged gear is replaced, the 

cranhshaft gear should also be replaced. 


Valve Springs 


The valve springs should be replaced whenev- 
er an engine is overhauled. Check the free 


416 


length of the springs. Comparing one spring 
with the other can be a quick check to notice 
any differences. If a difference is noticed, care- 
fully measure the free length, compression 
length, and strength of each spring. See the 
specifications chart at the end of this section. 

Some valve springs use dampening coils — 
coils that are wound closer together than most 
of the coils of the spring. Where these are 
present, the spring must be mounted so the 
dampening coils are on the stationary (upper) 
end of the spring. 


Valve Lifters 


The stems of the valves serve as the lifters. 
On the 4 hp light frame models, the lifter stems 
are of different lengths. Because this engine is a 
cross port model, the shorter intake valve lifter 
goes nearest the mounting flange. 

The valve lifters are identical on standard 
port engines. However once a wear pattern is 
established, they should not be interchanged. 


Valve Grinding and Replacement 


Valves and valve seats can be removed and re- 
sround with a minimum of engine disassembly. 

Remove the valves as follows: 

1. Raise the lower valve spring caps while 
holding the valve heads tightly against the 
valve seat to remove the valve spring retaining 
pin. This is best achieved by using a valve 
spring compressor. Remove the valves, springs, 
and caps from the crankcase. 

2. Clean all parts with a solvent and remove 
all carbon from the valves. 

3. Replace distorted or damaged valves. If 
the valves are in usable condition, grind the 
valve faces in a valve refacing maching and to 
the angle given in the specifications chart at the 
end of this section. Replace the valves if the 
faces are ground to less than 1⁄4; in. (0.8mm). 

4. Whenever new or reground valves are in- 
stalled, lap in the valves with lapping compound 
to insure an air-tight fit. 

NOTE: There are valves available with over- 

size stems. 

5. Valve grinding changes the valve lifter 
clearance. After grinding the valves check the 
valve lifter clearance as follows: 

a. Rotate the crankshaft until the piston is 
set at the TDC position of the compression 
stroke. 

b. Insert the valves in their guides and 
hold the valves firmly on their seats. 

c. Check for a clearance of 0.010 in. 
(0.25mm) between each valve stem and valve 
lifter with a feeler gauge. 

d. Grind the valve stem in a valve resur- 
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STELLITE EXHAUST 
VALVE SEAT ALWAYS DEGLAZE 


( CYLINDER WALL 


@ @e @ 


SPECIFICATIONS 


SECTION FOR @ 
DIMENSIONS 


Check the dimensions of the valve seats, guides. 
and the cylinder 


facing machine set to grind a perfectly square 
face with the proper clearance. 
6. Install valves as follows on Early Models: 

a. Position the valve spring and upper and 
lower valve spring caps under the valve 
guides for the valve to be installed. 

b. Install the valves in the guides, making 
sure that the valve marked EX is inserted in 
the exhaust port. The valve stem must pass 
through the valve spring and the valve spring 
caps. 

c. Insert the blade of a screwdriver under 
the lower valve spring cap and pry the spring 
up. 

d. Insert the valve pin through the hole in 
the valve stem with a long nosed pliers. Make 
sure the valve pin is properly seated under 
the lower valve spring cap. 

Install the valves as follows on Later 
Models: 

a. Position the valve caps and spring in the 
valve compartment. 

b. Install the valves in guides with the 
valve marked EX in exhaust port. The valve 
stem must pass through the upper valve cap 
and spring. The lower cap should sit around 
the valve lifter exposed end. 

c. Compress the valve spring so that the 
shank is exposed. DO NOT TRY TO LIFT 
THE LOWER CAP WITH THE SPRING. 

d. Lift the lower valve cap over the valve 
stem shank and center the cap in the smaller 
diameter hole. 

e. Release the valve spring tension to lock 
the cap in place. 


REBORING THE CYLINDER 


1. First, decide whether to rebore for 0.010 
in. (0.25mm) or 0.020 in. (0.50mm). 
2. Use any standard commercial hone of 
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ROUGH REAMING WORN ALUMINUM BEARING 
(MAGNETO SIDE) FOR ALUMINUM BEARING ONLY 


HANDLE 
1 DISASSEMBLE ENGINE. CLEAN 
AND REMOVE OIL SEALS 
2 ASSEMBLE PTO BEARING 
TO CYLINDER 


USE KEROSENE 
ON ROUGH 
CUT REAMER 


CYLINDER COVER "H^" MODELS) 


USE ALL 

BOLTS 

TOHOLO Ü DOWEL PINS IN 

ASSEMBLY ( CYLINDER MUST BE 

IN ALIGN- W IN PLACE FOR 

MENT DO PROPER ALIGNMENT 

NOT USE 

GASKET rectal 
END 
BEARING 


FINISH REAMER 


REAMER GUIDES 
INPTO 
BEARING 


DISASSEMBLE AFTER 
ROUGH REAMING 
MAGNETO END 


WORN BUSHING REMOVAL (MAGNETO END) 
FOR BRONZE BUSHING ONLY 


1 DISASSEMBLE AND CLEAN ALL 
PARTS 

2 POSITION BEARING SUPPORT 

TOOL WITH LARGE END UP 

CAREFULLY DRIVE WORN BEAR- 

ING OUT OF CYLINDER AND 


Z 
LA 
| B SIDE COVER OR FLANGE 
ES A (sl (EXCEPT BALL 
NM K. BEARING PTO) 


WORN 
BRONZE 
BUSHING 
(MAGNETO 
END) 


BUSHING DRIVER 


CYLINDER (HORIZON- 
TAL OR VERTICAL 
CRANKSHAFT ENGINE) 


Ji 


- — — ees 


USE END WITH LARGER 


BEARING HOLE TO SUPPORT 


SUPPORT BEARING WHEN 
(SMALL END) REMOVING BUSHING 
INSTALLING NEW BRONZE BUSHING 
(MAGNETO SIDE) 
1 POSITION BEARING SUP- 
BUSHING 


PORT TOOL SMALL END 
UP 

PRESS IN BUSHING 
ALIGN OIL HOLES 

DRIVE BUSHING UNTIL IT 
BOTTOMS ON BEARING 
SUPPORT 


DRIVER == 


ALIGN 
OIL HOLE 


+ CO ho 


NEW 
BUSHING 


POSITION BEARING SUP- 
PORT TOOL WITH SMALL- 
ER DIAMETER HOLE 

FOR INSTALLING BUSHING 


BEARING 
SUPPORT 
(LARGE END) 


(MOUNTING FLANGE "V" MODELS 
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FINISH REAMING NEW MAGNETO BUSHING 


REASSEMBLE CYLINDER TO 
COVER 

2 INSERT REAMER THROUGH 
PTO BEARING 

3 FINISH REAM MAGNETO 

END BUSHING 


USE LIGHT OIL ON 
FINISH REAMER 
(NOTE: IF BUSH- 
ING IS TIGHT ON 


CRANKSHAFT, 
REPAT REAM- 
ING WITHOUT 
OIL) REAMER 
t INSERTED 
Z THROUGH 
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BUSHING 


FINISH 


REAMER 
NEW BUSHING 


ROUGH REAMING WORN ALUMINUM BEARING 
(P T.O END) FOR ALUMINUM BEARING ONLY 


AFTER REAMING MAGNETO 
END BUSHING BEGIN TO 
REAM P T O. BUSHING 


REAMER CUTTING 
OUT PTO 
BEARING 


NEW MAGNETO 
END BUSHING 
FINISH REAME D 


WORN BUSHING REMOVAL (P T O END) 
FOR BRONZE BUSHING ONLY 


FLANGE OR 


BUSHING SIDE COVER 


DRIVER — — 


WORN 


BEARING SUPPORT 
BUSHING 


| LARGE END UP 
| 
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INSTALLING BRONZE BUSHING P T O END 


1 DISASSEMBLE 
2 POSITION BEARING 
SUPPORT TOOL 
3 PRESS IN BUSHING 
BUSHING 4 ALIGN OIL HOLE 
DRIVER 5 DRIVE BUSHING UNTIL IT 
— BOTTOMS ON BEARING 
SUPPORT 


ALIGN OIL 


HOLES AND 
SLOTS FT BEARING SUPPORT 
SMALL END UP 


FINISH REAMING PTO BUSHING 


1 REASSEMBLE CYLINDER AND COVER 
2 INSERT REAMER THROUGH MAGNETO 
BEARING 


3 FINISH REAM P T O BUSHING 
APPLY |! 4 WHEN FINISH REAMER IS THROUGH 
OIL TO BUSHING STOP DO NOT ALLOW 
PREVENT pew ROUGH REAMER TO ENTER NEWLY 
DAMAGE | | _ INSTALLED MAGNETO END BUSHING 
TO BUSH: 5 WASH ALL PARTS CAREFULLY TO REMOVE 


ALL CHIPS CHECK OIL HOLES AND PAS- 
| SAGES. BLOW OUT WITH COMPRESSED AIR 
6 REASSEMBLE ENGINE 


ING 


USE LIGHT OIL 
FOR FINISH 
REAMING IF 
CRANKSHAFT 

IS TIGHT REPEAT 
wI HOUT OIL 


PTO BUSHING 


suitable size. Chuck the hone in the drill press 
with the spindle speed of about 600 rpm. 

3. Start with coarse stones and center the 
cylinder under the press spindle. Lower the 
hone so the lower end of the stones contact the 
lowest point in the cylinder bore. 

4. Rotate the adjusting nut so that the stones 
touch the cylinder wall and then begin honing 
at the bottom of the cylinder. Move the hone up 
and down at a rate of 50 strokes a minute to 
avoid cutting ridges in the cylinder wall. Every 
fourth or fifth stroke, move the hone far 
enough to extend the stones 1 in. (25mm) be- 
yond the top and bottom of the cylinder bore. 

5. Check the bore size and straightness every 
thirty or forty strokes. If the stones collect met- 
al, clean them with a wire brush each time the 
hone is removed. 

6. Hone with coarse stones until the cylinder 
bore is within 0.002 in. (0.05mm) of the desired 
finish size. Replace the coarse stones with bur- 
nishing stones and continue until the bore is to 
within 0.0005 in. (0.0127mm) of the desired 
size, 

7. Remove the burnishing stones and install 
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finishing stones to polish the cylinder to the fi- 
nal size. 

8. Clean the cylinder with solvent and dry it 
thoroughly. 

9. Replace the piston and piston rings with 
the correct oversize parts. 


REBORING VALVE GUIDES 


The valve guides are permanently installed in 
the cylinder. However, if the guides wear, they 
can be rebored to accommodate a 1/39 in. 
(0.8mm) oversize valve stem. Rebore the valve 
guides in the following manner: 

1. Ream the valve guides with a standard 
straight shanked hand reamer or a low speed 
drill press. Refer to the specifications chart at 
the end of this section for the correct valve stem 
guide diameter. 

2. Redrill the upper and lower valve spring 
caps to accommodate the oversize valve stem. 

3. Reassemble the engine, installing valves 
with the correct oversize stems in the valve 
guides. 


REGRINDING VALVE SEATS 


The valve seats need regrinding only if they 
are pitted or scored. If there are no pits or 
scores, lapping in the valves will provide a prop- 
er valve seat. Valve seats are not replaceable. 
Regrind the valve seats as follows: 

1. Use a grinding stone or a reseater set to 
provide the proper angle and seal face 
dimensions. 

2. If the seat is over Y in. (2.4mm) wide af- 
ter grinding, use a 15° stone or cutter to narrow 
the face to the proper dimensions. 

3. Inspect the seats to make sure that the 
cutter or stone has been held squarely to the 
valve seat and that the same dimension has 
been held around the entire circumference of 
the seat. 

4. Lap the valves to the reground seats. 


Torquing the Cylinder Head 


Torque the cylinder head to 200 inch lbs. in 4 
equal stages of 50 inch lbs. Follow the sequence 
shown in the appropriate illustration for each 
tightening stage. 


Bearing Service 


LIGHTWEIGHT ALUMINUM BEARING 
REPLACEMENT 


The aluminum bearing must be cut out using 
the rough cut reamer and the procedures 
shown in steps 1A and 4A. Follow illustrated 
steps 1A, 2, 3, 4A, 5 and 6 to install bronze 
bushings in place of the aluminum bearings. 
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Cylinder head tightening sequence for all engines 
except 8 hp models 


Cylinder head tightening sequence for 8 hp mod- 


els 


LONG LIFE AND CAST IRON ENGINES 
WITHOUT BALL BEARINGS 


The worn bronze bushing must be driven out 
before the new bushing can be installed. Follow 
illustrated steps 1B, 2, 3, 4B, 5 and 6, to replace 
the main bearings on these units. 


LONG LIFE AND CAST IRON ENGINES 
WITH BALL BEARING ON THE P.T.O. 
(POWER TAKE-OFF) SIDE OF THE 
CRANKSHAFT 


The side cover containing the ball bearing 
must be removed and a substitute cover with ei- 
ther a new bronze bushing or aluminum bear- 
ing must be used instead. Follow illustrated 
steps 1B, 2 and 3 only. 


OIL SEAL REMOVED 


On H20-HS50 H.P. horizontal crankshaft engines, 
remove the oil seal and snap ring to remove the 
cylinder cover 


EXTERIOR 
OF COVER 


TURN COUNTER- 
CLOCKWISE TO UNLOCK 


H40-HM100 H.P. horizontal crankshaft engines 
—locking and unlocking the bearing from outside 


SPECIAL TOOLS 


The task of main bearing replacement is 
made easier by using one of two Tecumseh 
main bearing tool kits. Kit 670161 is used to re- 
place main bearings on the lightweight engines 
except HS, LAV40 and 50 models. Kit 670165 is 
used to replace main bearings on the medium 
weight engines except HS, LAV40 and 50 
models. 


GENERAL NOTES ON BUSHING 
REPLACEMENT 


1. Your fingers and all parts must be kept 
very clean when replacing bushings. 

2. On splash lubricated horizontal engines, 
the oil hole in the bushing is to be lined up with 
the oil hole that leads into the slot in the origi- 
nal bearing. 

3. In the event it is necessary to replace the 
mounting flange or cylinder cover, the magneto 
end bearing must be rebushed. The P.T.O. 
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bearing should also be rebushed to assure prop- 
er alignment. 

4. Oil should be used to finish-ream the 
bushings. In the event the crankshaft does not 
rotate freely repeat the finish-reaming opera- 
tion without oil. 

5. Kerosene should be used as a cutting lu- 
bricant while rough-reaming. 

6. Be sure that the dowel pins are in the cyl- 
inder block when assembling the mounting 
flange or cylinder cover. Use all bolts to hold the 
assembly together. 

7. Remove the reamer by rotating it in the 
same direction as it is turned during the ream- 
ing operation. DO NOT TURN THE REAMER 
BACKWARDS. 


BALL BEARING SERVICE — H20 THROUGH 
HS50 H.P. HORIZONTAL CRANKSHAFT 
ENGINES 


1. Remove the crankshaft P.T.O. end oil seal. 
Drive an awl or similar tool into the metal seal 
body and pry out. 

2. Use snap ring pliers to remove the snap 
ring. 

3. Reassembly is in reverse order. Secure the 
cylinder cover, install the snap ring and oil seal. 
Protect the oil seal to prevent damage during 
installation. 


BALL BEARING SERVICE — H40, 50 HORI- 
ZONTAL CRANKSHAFT ENGINES 


1. Prior to attempting removal of the cylin- 
der cover, observe the area around the crank- 
shaft P.T.O. oil seal. Compare it with the illus- 
tration, and if there are bearing locks, follow in- 
structions below: 

a. Remove the locking nuts using the prop- 
er socket wrench. Note fiber washer located 
under nut; this must be reinstalled. Lift side 
cover from cylinder after removing the side 
cover bolts. 

b. Install the bearing retainer bolts, fiber 
washer and locking nuts in the proper se- 
quence in the cover. 

2. Also note the following points: 

a. On some engines, a locking type retain- 
er bolt is used. To release the bolt, merely 
loosen the locking nut and turn the retainer 
bolt counterclockwise to the unlocked posi- 
tion with needle nose pliers to permit the side 
cover to be removed. Note that the flats on 
the retainer bolts must be turned so they face 
the crankshaft to be relocked upon installa- 
tion. Don’t force them! Torque the locking 
nuts only to 15-22 inch lbs. 

b. The ball bearing used in horizontal 
crankshaft engines has a restricted fit. The 
bearing is heated and put onto the cold crank- 
shaft. As the bearing cools it grasps the 
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crankshaft tightly and must be removed cold. 
Remove the ball bearing with a bearing split- 
ter (separator) and a puller. The bearing may 
be heated by placing it into a container with a 
sufficient amount of oil to cover the bearing. 
The bearing should not rest on the bottom of 
the container. Suspend the bearing on a wire 
or set the bearing onto a spacer block of wood 
or wire mesh. Heat the ol and bearing care- 
fully until the oil smokes, quickly remove the 
bearing and slide it onto the crankshaft. 

c. The bearing must seat tightly against 
the thrust washer which in turn rests tightly 
against the crankshaft gear. 

d. When a ball bearing is used it is not pos- 
sible to see the keyway in the crankshaft gear 
which is normally used for timing. Because of 
this, one tooth of the crankshaft gear is 
chamfered. This chamfered tooth of the 
crankshaft gear is positioned opposite the 
timing mark on the camshaft gear. The use of 
a ball bearing requires the removal of the 
crankshaft when it is necessary to remove the 
camshaft. When replacing the crankshaft 
and camshaft, mate the timing marks and in- 
sert it into the cylinder block as an assembly. 


LUBRICATION 
Barrel and Plunger Oil Pump System 


This system is driven by an eccentric on the 
camshaft. Oil is drawn through the hollow cam- 
shaft from the oil sump on its intake stroke. 
The passage from the sump through the cam- 
shaft is aligned with the pump opening. As the 
camshaft continues rotation (pressure stroke), 
the plunger force the oil out. The other port in 
the camshaft is aligned with the pump, and di- 
rects oil out of the top of the camshaft. 

At the top of the camshaft, oil is forced 
through a crankshaft passage to the top main 
bearing groove which is aligned with the drilled 
crankshaft passage. Oil is directed through this 
passage to the crankshaft connecting rod jour- 
nal and then spills from the connecting rod to 


B—COMPRESSION STROKE 


— —— 


C—CUTAWAY VIEW 


Operation of the barrel type oil pump 
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FLAT MUST FACE OUT 


Installation of the barrel type oil pump 


lubricate the cylinder walls. Splash is used to 
lubricate the other parts of the engine. 

A pressure relief port in the crank case re- 
lieves excessive pressures when the oil viscosity 
is extremely heavy due to cold temperatures, or 
when the system is plugged or damaged. Nor- 
mal pressure is 7 psi. 


SERVICE 


Remove the mounting flange or the cylinder 
cover, whichever is applicable. Remove the bar- 
rel and plunger assembly and separate the 
parts. 

Clean the pump parts in solvent and inspect 
the pump plunger and barrel for rough spots or 
wear. If the pump plunger is scored or worn, re- 
place the entire pump. 

Before reassembling the pump parts, lubri- 
cate all of the parts in engine oil. Manually op- 
erate the pump to make sure the plunger slides 
freely in the barrel. 

Lubricate all the parts and position the barrel 
on the camshaft eccentric. If the oil pump has a 
chamfer only on one side, that side must be 
placed toward the camshaft gear. The flat goes 
away from the gear, thus out to work against 
the flange oil pickup hole. 

Install the mounting flange. Be sure the 
plunger ball seats in the recess in the flange be- 
fore fastening it to the cylinder. 


Spray Mist Lubrication 


Late model LAV40, LAV30, and LAV35 en- 
gines have a spray mist lubrication system. 
This system is the same as the barrel and 
plunger oil pump system except that (1) the 
pressure relief port is changed to a calibrated 
spray mist orifice and (2) the crankshaft is not 
rifle-drilled from the top main to the crank pin. 
Lubrication is sprayed to the narrow rod cap 
area through the spray mist hole. 


Splash Lubrication 


Some engines utilize the splash type lubrica- 
tion system. The oil dipper, on some engines, is 
cast onto the lower connecting rod bearing cap. 
It is important that the proper parts are used to 
ensure the longest engine life. 


H40 THRU H60 
CONNECTING ROD 
FOR SPLASH LUBRICATION 


(| | BE SURE MATCH MARKS 
) | J ARE TOGETHER AND 
SST] ARE OUT DURING 
REASSEMBLY 


CAST ON OIL DIPPER 


Splash type lubrication connecting rod 


Gear Type Oil Pump System 


The gear type lubrication pump is a crank- 
shaft driven, positive displacement pump. It 
pumps oil from the oil sump in the engine base 
to the camshaft, through the drilled camshaft 
passage to the top main bearing, through the 
drilled crankshaft, to the connecting rod jour- 
nal on the crankshaft. 

Spillage from the connecting rod lubricates 
the cylinder walls and normal splash lubricates 
the other internal working parts. There is a 
pressure relief valve in the system. 


SERVICE 


Disassemble the pump as follows: remove the 
screws, lockwashers, cover, gear, and displace- 
ment member. 


DISPLACEMENT 


MOUNTING MEMBER 
LOCKWASHER —_. e (Y 
d AO fe 
SCREW i 
coua p DRIVE GEAR 
GASKET 


A DISASSEMBLED 


Disassembied view of the gear type lubrication 
system 
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Wash all of the parts in solvent. Inspect the 
oll pump ddive gear and displacement member 
for worn or broken teeth, scoring, or other dam- 
age. Inspect the shaft hole in the drive gear for 
wear. Replace the entire pump if cracks, wear, 
or scoring is evident. 

To replace the oil pump, position the oil 
pump displacement member and oil pump gear 
on the shaft, then flood all the parts with oil for 
priming during the initial starting of the 
engine. 


Cross Reference for Vertical 
Crankshaft Engines 


TECUMSEH 4-STROKE 2 THROUGH 5 HP 


The gasket provides clearance for the drive 
gear. With a feeler gauge, determine the clear- 
ance between the cover and the oil pump gear. 
The clearance desired is 0.006-0.007 in. (0.15- 
0.18mm). Use gaskets, which are available in a 
variety of sizes, to obtain the correct clearance. 
Position the oil pump cover and secure it with 
the screws and lockwashers. 


Cross Reference Chart for 
Horizontal Crankshaft Engines 


Size Model Column Size Model Column 
212 HP LAV25 1 2v2 HP H25 1 
3HP LAV30 1 JHP H30 1 

TVS75 1 312 HP H35 2 
3/2 HP (uns 2 9.0 CI ECH90 2 
LAV35 2 4 HP H40 7 
TVS90 2 HH40 7 
4 HP LAV 40 3 HS 40 3 
TVS 105 3 5 HP H50 9 
V40 thru V40B 7 HH50 9 
VH40 ? HS50 6 
10.0 Cl ECV100 4 
TNT 100 14 
10.5 CI ECV105 5 
11.0 CI ECV110 12 
5HP LAV50 6 
TVS120 6 
V50 9 
VH50 9 
12:0:CI ECV120 Fe 
TNT120 15 
Craftsman Engines Cross Reference Chart 
Craftsman See Craftsman See Craftsman See 
Engine Models Column Engine Models Column Engine Models Column 
143.50040 7 143.151012- 143.153032 1 143.171212- 143.173042 1 
143.50045 143.154012- 143.154142 2 143.174012 -143.174292 2 
mom dg i 143.1550 12- 143. 155062 9 143.175012- 143.175072 9 
143.156022 143.177012-143.177072 7 
Pee SO f 143.157012-143.157032 — 7 
143.137012 7 i 
143, 137032 143. 161012-143. 163062 1 essa e 
143. - : 2i pce 
143.141012- 143.143032 1 ud u gas Sg : 143.184232-143.184252 4 
143.165012-143.165052 9 
143.145012- 143. 14507 2 9 143.184262- 143.184402 2 
143.167012- 143. 167042 7 
143.146022 143.185012-143.185052 9 
143.146022 143.171012-143.171172 1 143.186062 
143.147012- 143. 147032 7 143.171202 2 143.187022- 143.187102 3 
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Craftsman Engines Cross Reference Chart (cont.) 


Craftsman 
Engine Models 


143.191012-143.191052 
143.194012-143.194052 
143.194062 
143.194072- 143.194092 
143.194102 
143.194112- 143.194142 
143.195012 
143.195022 
143.197012 
143.197022 
143. 197032 
143. 197042- 143.197072 
143.197082 


143.201032- 143.203012 
143.204022 
143.204032- 143.204052 
143.204062 
143.204072- 143.204092 
143.204102 
143.204132 
143.204142- 143.204192 
143.204202 
143.205022 
143.207012- 143.207052 
143.207062 
143.20707 2 
143.207082 


143.213012- 143.213042 
143.214012- 143.214032 
143.214042- 143.214072 
143.214082- 143.214252 
143.214262- 143.214282 
143.214292 
143.214302 
143.214312 
143.214322 
143.214332 
143.214342 
143.214352 
143.216042- 143.216062 
143.217012- 143.217032 
143.217042- 143.217072 
143.217092 
143.217102 


143.223012- 143.223052 
143.224012 
143.224022 
143.224032 
143.224062 
143.22407 2 
143.224092- 143.224132 
143.224142 
143.224162- 143. 224222 
143.224232 
143.224242 
143.224252- 143.224282 
143.224292 
143.224302 
143.224312- 143.224342 
143.224352 
143.224362 
143.22437 2- 143.224422 


See 
Column 
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Craftsman 
Engine Models 


143.224432 
143.225012 
143.225022 
143.225032- 143.225052 
143.225062 
143.225072 
143.225082- 143.225102 
143.227012- 143.227072 


143.233012 
143.233032 
143.233042 
143.234022- 143.234052 
143.234062- 143.234092 
143.234102- 143.234162 
143.234192 
143.234202 
143.234212- 143.234232 
143.234242- 143.234262 
143.235012 
143.235022 
143.235032 
143.235042 
143.235052 
143.235062 
143.23507 2 
143.237012 
143.237022 
143.237032 
143.237042 


143.244032 
143.244042 
143.244052 
143.244062 
143.24407 2- 143.244112 
143.244122- 143.244142 
143.244202 
143.244212 
143.244222 
143.244232 
143.244242 
143.244252 
143.244262- 143.244282 
143.244292- 143.244332 
143.245012 
143.245042 
143.245052- 143.24507 2 
132.24508 2 
143.245092 
143.245102- 143.245 132 
143.245142 
143.245152 
143.245162 
143.245172 
143.245 182 
143.245192 


143.254012- 143.254052 ` 


143.254062 
143.254072- 143.254122 
143.254142- 143.254192 
143.254212 
143.254222 
143.254232- 143.254292 


See 
Column 


Craftsman 
Engine Models 


143.25 4302 
143.254312 
143.254322 
143.254332 
143.254342 
143.254352 
143.254362 
143.254372 
143.254382 
143.254392 
143.254402 
143.254412 
143.254432 
143.254442 
143.254452 
143.254462 
143.254472 
143.254482 
143.25 4492 
143.254502- 143.254532 
143.255012- 143.255112 
143.257012- 143.25707 2 


143. 264012- 143.26 4042 
143.26 4052- 143.26 4082 
143. 26 4092 
143.264102 
143.26 4232- 143. 26 4342 
143.264352- 143.26 437 2 
143.26 4382 
143.264392- 143 26 4412 
143.264422 
143.264432- 143.26 4482 
143.264492 
143.26 4502 
143.264512 
143.264522 
143.264542 
143.264562- 143.26 4672 
143.26 4682 
143.265012- 143.265192 
143.267012- 143.267042 


143.27 4022- 143.27 4072 
143.27 4092- 143.27 4132 
143.274142 
143.274152 
143.27 4162- 143.27 4182 
143.27 4192- 143.27 4242 
143.274252 
143.274262 
143.27 427 2- 143.27 4322 
143.27 4402- 143.27 4482 
143.275012- 143.275052 
143.276022 
143.277012 
143.277022 


143.284012 
143.28 4022 
143.28 4032 
143.284042 
143 284052 
143.284062 
143 284072 
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Craftsman Engines Cross Reference Chart (cont.) 


Craftsman See Craftsman See Craftsman See 
Englne Models Column Engine Models Column Engine Models Column 

143.284082 2 143.545012- 143.545042 9 143.614062- 143.614162 2 
143.28 4092 143.547012- 143.547032 7 143.615012- 143.615092 9 
143.284102 4 143.617012- 143.617182 3 
143.284112 2 143.551012 1 
143.284142 143.551032 143.621012- 143.621092 1 
143.284152 143.551052- 143.551192 1 143.624012- 143624112 8 
143.284162 143.554012- 143.55 4082 2 143.625012- 143.625132 9 
143.284182 143.555012- 143.555052 9 143.627012- 143.627042 3 
143 284212 á 143.557012- 143.557082 7 
143.284312 D 143.565022 9 e 143.631092 4 
een 143.566212 9 | 
143.284332 d 43.567012-143.567042 7 a E 
143.284342 ES 143.635012 9 
143.284352 143.571002- 143.571122 1 143.635022 
143 284382 4 143.571152 2 143.635032 6 
143.284402 2 143.571162 1 143.635052 9 
143.284412 143.571172 143.637012 3 
143.284432 4 143.57 4022- 143.574102 2 
143.284362 143.575012- 143.575042 9 143.641012- 143.641062 1 
143.284392 2 143 641072 2 
143 284442 143.581002- 143.581102 1 143.644012-143.644082 2 
143 284482 143.584012- 143.584142 2 143.645012- 143.645032 6 
143 284452 À 143.585012- 143.585042 9 143.647012- 143.647062 3 
143.284472 143.587012- 143.587042 3 
143.285012 B 143.651012- 143.651072 1 
143 285022 143.591012- 143.591142 1 143.654022- 143.654322 2 
143 285032 143.594022- 143.594082 2 143655012 6 

š 143.594092 2 143.655032 
143.521081 9 143.594102 143.657012- 143.657052 3 
143.525021 9 143.595012 9 
143.526011 143.595042 143.661012- 143.661062 1 
ve 143.597012- 143.597032 3 143.664012- 143.66 4332 2 
143.531082 143.601022- 143.601062 1 M UE ix : 
143.531122 143.604012 2 143667022 
143.531132 ps : ud s e 
143.531142 2 143.604 a 
e Ms I l e). 143.667042- 143.667082 3 
143.531172 143.604052 4 143.674012 2 
143.531182 143.604062 2 143.675012 6 
143.534012- 143.534072 2 143.604072 143.675022 
143.535012- 143.535062 9 143.605012 9 143.675032 9 
143.537012 7 143.605022 143.675042 6 
— — 143.605052 143 677012 3 
143541012 1 143.607012- 143.607032 3 143.677022 
143.541112-143.541152 1 ae U ' 143 686072 9 
143.541172- 143.541202 1 143.611012- 143.611112 1 143.687012 4 
143.541222 1 143.614012- 143.614032 4 | 
143.541282- 143.541302 1 143.614042 2 143 694126 4 
143.544012- 143.544042 2 143.614052 4 143.694132 
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Torque Specifications 


Model/Part Inch Pounds 

Cylinder Head Bolts 160-200 
Connecting Rod Bolts 65-75 
TVS75, 90 & 105, 2.5 thru 4 H.P. 
(Durlok Rod Bolts) 95-110 

4-5 H.P. Small Frame 80-95 
ECH90, ECV100, TNT 100 75-80 
TVS120, 5 H.P. Small Frame 
(Durlok Rod Bolts) 110-130 

5-6 H.P. Medium Frame 86-110 

5-6 H.P. Medium Frame (Durlok Rod Bolts) 130-150 
ECV105, ECV110, ECV120, TNT 120 80-95 

7, 8 & 10 Medium Frame 106 -130 

7, 8 & 10 Medium Frame (Durlok Rod Bolts) 150-170 
Cylinder Cover or Flange-to-Cylinder 65-110 
Cylinder Cover 5-7 H.P. Medium Frame, H Models 100-140 
Flywheel Nut 360 - 396 
Spark Plug 180-360 
Magneto Stator to Cylinder 40 -90 
Starter to Blower Housing or Cylinder 40-60 
Housing Battle to Cylinder 48-72 
Breather Cover (Top Mount ECV) 40-50 
Breather Cover 20-26 
Intake Pipe to Cylinder 72-96 
Carburetor to Intake Pipe 48-72 
Air Cleaner to Carburetor (Plastic) 8-12 
Tank Plate to Bracket (Plastic) 100-144 
Tank to Housing 45-65 
Muffler Bolts to Cylinder 

1-5 H.P. Small Frame 30-45 

4-5 H.P. Medium Frame 90-150 
6:1 Gear Reduction Cover to Housing 100-144 
Gear Reduction Cover to Housing 65-110 
Oil Drain Plug 
Ve — 27 35-50 
Ya—18 65-85 
Yg— 18 80 - 100 
Ya— 18 90-150 
Vo—14 80-100 
Ball Bearing Retainer 2.5 

2.5-5 H.P. Small frame 45-60 

5-10H.P. Medium frame 15-22 
Craftsman Exclusive Fuel System to Cylinder 72-96 
Electric Starter-to-Cylinder 50-60 


Ft. Pounds 
13-16 
5.5-6 


7.9-9.1 
6.6-7.9 


6.2-6.7 


9.1-10.8 
TASES 
10.8-12.5 


6.6-7.9 
8.8-10.8 
12.5-14.1 


5959 
8:3:—11:6 
30-33 
15-30 
Sec d 
8:555 
4-6 
3.3-4.1 
(SCC 
6-8 
4-6 
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Tecumseh 4-Stroke 
6 through 12 Hp 


ENGINE IDENTIFICATION 


Lauson 4 cycle engines are identified by a 
mode] number stamped on a nameplate. The 
nameplate is located on the crankcase of verti- 
cal shaft models and on the blower housing of 
horizontal shaft models. 

A typical model number appears on the illus- 
tration showing the location of the nameplate 
for vertical crankshaft engines. This number is 
interpreted as follows: 

e V — vertical shaft engine 

e 60 — 6.0 horsepower 

e 70360J — the specification number. The 
last three numbers (360) indicate that this par- 
ticular engine is a variation on the basic model 
line. 

e 2361J — serial number 

e 2 — year of manufacture 

e 361 — the calendar day of manufacture 

e J — line and shift location at the factory 


MODEL 
NUMBER 


Vertical engine identification 


MAINTENANCE 


Air Cleaner Service 


Service all the oil/foam polyurethane and oil 
bath air cleaner elements in the same manner 
as the Briggs and Stratton components. See 
Chapter Four. 

The Tecumseh treated paper element type air 
cleaner consists of a pleated paper element en- 
cased in a metal housing and must be replaced 
as a unit. A flexible tubing and hose clamps con- 
nect the remotely mounted air filter to the 
carburetor. 

Clean the element by lightly tapping it. Do 
not distort the case. When excessive carburetor 
adjustment or loss of power results, inspect the 
air filter to see if it is clogged. Replacing a se- 
verely restricted air filter should show an im- 
mediate performance improvement. 

Check the oil level in the oil bath type air 
cleaners regularly to make sure the level is cor- 


PLATE 


O 
TECUMSEH 


MODEL 
NUMBER 


SPEC NO 
HORIZONTAL 


60 H P 


Horizontal engine identification 
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General Engine Specifications 
Vertical Crankshaft Engines 


Bore & — Displace- Horse- 

Model Stroke ment power 
V60 2.625 x 2.5000 13.53 6 
VH60 2.625 x 2.5000 13.53 6 
V70 2.750 x 2.5313 15.0 7 
VH70 2.750 x 2.5313 15.0 7 
VM70 2.750 x 2.5313 15.0 7 
V80 3.062% 2.5313 18.65 8 

VM80 3125x 2.5313 19.41 EM 
VM100 3.187 x 2.5313 17.16 "7 g 
ECV100 2.625 x 1.8438 10.0 = 
TNT100 2625 x 1.8434 20.2 = 
ECV105 2.625. 1.9375 10.5 S 
ECV110 2.750 x 1.9375 11.5 == 
ECV120 2 812 x 1.9375 120 = 
TNT 120 2.812 x 1.9375 12.0 = 


rect. To add oil, unscrew the wingnut, pull off 
the filter element and add oil along the side of 
the filter until the level is correct. Use the same 
type and viscosity oil used in the engine. 

If the filter is dirty, remove it and wash it in 
solvent. Also remove the filter bowl, drain the 
oil, and wash the filter in solvent. Refill the 
bowl with clean oil after putting it into position 
on the air horn. 

A plain paper element is also used. It should 
be removed every 10 hours, or more often if the 
air is dusty. Tap or blow out the dirt form the 
inside with low pressure air. This type should 
be replaced at 50 hours. If clogged sooner, it 
may be washed in soap and water and rinsed by 
flushing from the inside until the water is clear. 
Blow dry with low pressure compressed air. 

To service the KLEEN-AIRE system, move 
the element, wash it in soap and mild detergent, 


AIR FILTER 


FUEL TANK 


FLEXIBLE (BOTTOM SIDE) 


TUBING 


Treated paper element air cleaner (used on 
Craftsman engines) 


General Engine Specifications 
Horizontal Crankshaft Engines 


Bore & Displace- 
Stroke ment Horse- 
Model (in.) (cu in.) power 
H60 2.6250 x 2.5000 13.53 6 
HH60 2.6250 x 2.5000 13.53 6 
H70 2.7500 x 2.5313 15.0 y 
HH70 2.7500 x25313 199 7 
HM70 293755 2.5313 17.16 7 
H80 3.0620 x 2.5313 18.65 8 
HM80 3.0620 x 2.5313 18.65 8 
HM100 à 1870 x: 2:5313 20.2 10 
ECH90 2.5000 x 1.8438 9.06 — 


pat dry, and then coat with oil. squeeze the oil 
to distribute it evenly and remove the excess. 
Make sure all mounting surfaces are tight to 
prevent leakage. 
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Exploded view of oil bath type air cleaner 
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Lubrication 
OIL AND FUEL RECOMMENDATIONS 


Use fresh (less than one month old) gasoline, 
of “Regular” grade. Unleaded fuel is preferred, 
but leader fuel is acceptable. 

Use oil having SG classification. Use these 
viscosities for aluminum engines: 

e Summer — above 32°F (0°C): S.A.E. 30 
(S.A.E. 10W-30 or 10W-40 are acceptable 
substitutes) 

e Winter — Below 32°F (0°C): S.A.E. 5W-30 
(S.A.E. 10W is an acceptable substitute). (In- 
cluding Snow King Snow Blower Engines) 

e Winter — Below 0°F ( — 18°C) only: S.A.E. 
10W diluted with 10% kerosene is an acceptable 
substitute. (Including Snow King Snow Blower 
Engines) | 
Use these viscosities for cast iron engines: 

e Summer — Above 32°F (0°C): S.A.E. 30 

e Winter — Above 32°F (0°C): S.A.E. 10W 


Tune-Up Specifications 

The follow basic specifications apply to all the 
engines covered in this section: 

e Spark Plug Gap: 0.030 in. (0.76mm) 

e Ignition Point Gap: 0.020 in. (0.50mm) 

e Valve Clearance: 0.010 in. (0.25mm) for 
both intake and exhaust. 
For timing dimension, which varies from en- 
gine to engine, see the complete specifications 
at the rear of this section. 


Spark Plug Service 


Spark plugs should be removed, cleaned, and 
adjusted periodically. Check the electrode gap 
with a wire feeler gauge and adjust the gap. Re- 
place the plugs if the electrodes are pitted and 
burned or the porcelain is cracked. Refer to the 
Tecumseh master parts manual for the correct 
replacement number. Apply a little graphite 
grease to the threads to prevent sticking. Be 
sure the cleaned plugs are free of all foreign 
material. 


Breaker Points 
ADJUSTMENT 


1. Disconnect the fuel line from the 
carburetor. 

2. Remove the mounting screws, fuel tank, 
and shroud to provide access to the flywheel. 

3. Remove the flywheel with either a puller 
(over 3.5 hp) or by using a screwdriver to pry 
underneath the flywheel while tapping the top 
lightly with a soft hammer. 

4. Remove the dust cover and gasket from 
the magneto and crank the engine over until 
the breaker points of the magneto are fully 
opened. 
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5. Check the condition of the points and re- 
place them if they are burned or pitted. 

6. Check the point gap with a feeler gauge. 
Adjust them, if necessary, as per the directions 
on the dust cover. Refer to the specifications 
chart at the end of this chapter for point gap. 


REPLACEMENT 


1. Gain access to the points and inspect them 
as described above. If the points are badly pit- 
ted, follow the remaining steps to replace them. 

2. Remove the nuts that hold the electrical 
leads to the screw on the movable breaker point 
spring. Remove the movable breaker point from 
stud. 

3. Remove the screw and stationary breaker 
point. Put a new stationary breaker point on 
the breaker plate; install the screw, but do not 
tighten. This point must be moved to make the 
proper air gap when the points are adjusted. 

4. Position a new movable breaker point on 
the stud. 

5. Adjust the breaker point gap with a flat 
feeler gauge and tighten the screw. 

6. Check the new point contact pattern and 
remove all grease, finger-prints, and dirt from 
contact surfaces. 

7. Adjust the timing as described below. 


Ignition Timing 
ADJUSTMENT 


1. Remove the cylinder head bolts, and move 
the head (with gasket in place) so that the spark 
plug hole is centered over the piston. 

2. Using a ruler (through the spark plug 
hole) or special plunger type tool, carefully turn 
the engine back and forth until the piston is at 
exactly Top Dead Center. Tighten the thumb- 
screw on the tool. 

3. Find the timing dimension for your engine 
in the specifications at the rear of the manual. 
Then, back off the position of the piston until it 
is about halfway down in the bore. Lower the 
ruler (or loosen the thumbscrew and lower the 
plunger, if using the special tool) exactly the re- 
quired amount (the amount of the timing di- 
mension). Then, hold the ruler in place (or 
tighten the special tool thumbscrew) and, final- 
ly carefully rotate the engine forward until the 
piston just touches the ruler or tool plunger. 

4. Install a timing light or place a very thin 
piece of cellophane between the contact points. 
Loosen and rotate the stator just until the tim- 
ing light shows a change in current flow or the 
cellophane pulls out of contact gap easily. Then, 
tighten stator bolts to specified torque. 

5. Install the leads, point cover, flywheel, 
and shrouding. 
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SOLID STATE IGNITION SYSTEM 
CHECKOUT 


The only on-engine check which can be made 
to determine whether the ignition system is 
working, is to separate the high tension lead 
from the spark plug and check for spark. If 
there is a spark, then the unit is allright and the 
spark plug should be replaced. No spark indi- 
cates that some other part needs replacing. 

Check the individual components as follows: 

e High Tension Lead: Inspect for cracks or 
indications of arcing. Replace the transformer 
if the condition of the lead is questionable. 

e Low Tension Leads: Check all leads for 
shorts. Check the ignition cut-off lead to see 
that the unit is not grounded. Repair the leads, 
if possible, or replace them. 

e Pulse Transformer: Replace and test for 
spark. 

e Magneto: Replace and test for spark. Time 
the magneto by turning it counterclockwise as 
far as it will go and then tighten the retaining 
Screws. 

e Flywheel: Check the magnets for strength. 
With the flywheel off the engine, it should at- 
tract a screwdriver that is held 1 in. (25mm) 
from the magnetic surface on the inside of the 
flywheel. Be sure that the key locks the fly- 
wheel to the crankshaft. 


Carburetor Mixture Adjustments 


1. If the carburetor has been overhauled, or 
the engine won't start, make initial mixture 
screw adjustments as specified in the chart. 

2. Start the engine and allow it to warm up 


Chart of Initial Carburetor 


Adjustments 
For Engines For Engines 
Built Prior Built After 
Adjustment to 1977 1977 
Main Adjustment V-60-70- 1% 
Up to 7 HP H-60-70- 1/4 pame 
Main Adjustment 
VM70-80- 100 & 1% 1% 
HM70-80- 100 
Idle Adjustment V-60-70-1 Turn 
Up to 7 HP H-60-70-1 Turn Same 
Idle Adjustment 
VM70-80- 100 8 11⁄2 1% 
HM70-80- 100 
Back out screw, then turn 
I i just touches 
Idle Speed in until screw just tou 


throttle lever and continue 
1 turn more (if idle RPM ts 
given set final idle speed 
with a tachometer) 


(Top of Carburetor) 
Regulating screw 


SPRING BRACKET Ry 
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to normal running temperature. With the en- 
gine running at maximum recommended rpm, 
loosen the main adjustment screw until engine 
rpm drops off, then tighten the screw until the 
engine starts to cut out. Note the number of 
turns from one extreme to the other. Loosen 
the screw to a point midway between the 
extremes. 

NOTE: Some carburetors have fixed jets. If 

there is no main adjusting screw and recepta- 

cle, no adjustment is needed. 

3. After the main system is adjusted, move 
the speed control lever to the idle position and 
follow the same procedure for adjusting the idle 
system. 

4. Test the engine by running it under a nor- 
mal load. The engine should respond to load 
pickup immediately. An engine that “dies” is 
too lean. Àn engine which ran roughly before 
picking up the load is adjusted too rich. 


Governor 
ADJUSTMENT 
Air Vane Type 


1. Operate the engine with the governor ad- 
justing lever or panel control set to the highest 
possible speed position and check the speed. If 
the speed is not within the recommended lim- 
its, the governed speed should be adjusted. 

2. Loosen the locknut on the high speed limit 
adjusting screw and turn the adjusting screw 
out to increase the top engine speed. 


DIRECTION OF AIR FLOW —— $ 
| 


PIN Lon, $ 
UPPER THROTTLE 
SHAFT LEVER "zz 
THROTTLE 
GOVERNOR SHAFT 
SPRING 


LOWER THROTTLE 
SHAFT LEVER 


Schematic of the operation of an air vane gover- 
nor 


REMOVAL AND INSTALLATION 
1. Drain the fuel tank. Remove the air clean- 
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Schematic of mechanical governor operation 


Mechanical Type 


1. Set the control lever to the idle position so 
that no spring tension affects the adjustment. 

2. Loosen the screw so that the governor le- 
ver is loose in the clamp. 

9. Rotate both the lever and the clamp to 
move the throttle to the full open position 
(away from the idle speed regulating screw). 

4. Tighten the screw when no end-play exists 
in the direction of open throttle. 

5. Move the throttle lever to the full speed 
setting and check to see that the control linkage 
opens the throttle. 


Compression Check 


]. Run the engine until warm to lubricate 
and seal the cylinder. 

2. Remove the spark plug and install a com- 
pression gauge. Turn the engine over with the 
pull starter or electric starter. 

3. Compression on new engines is 80 psi. If 
the reading is below 60 psi., repeat the test after 
removing the gauge and squirting about a tea- 
spoonful of engine oil through the spark plug 
hole. If the compression improves temporarily 
following this, the problem is probably with the 
cylinder, piston, and rings. Otherwise, the 
valves require service. 


FUEL SYSTEM 


Carburetor 


NOTE: Four-cycle Tecumseh engines use 
float or diaphragm type carburetors. 


er and disconnect the carburetor fuel lines. 

2. If necessary, remove any shrouding or 
control panels to provide access to carburetor. 

3. Disconnect the choke or throttle control 
wires at the carburetor. 

4. Remove the cap screws, or nuts and lock- 
washers that hold the carburetor to the engine; 
remove the carburetor. 

5. Secure the carburetor on to engine. 

6. Install the shrouding or control panels. 
Connect the choke and throttle control wires. 

7. Position the control panel to carburetor. 
Connect the carburetor fuel lines. 

8. Install the air cleaner. 

9. Adjust the carburetor as described above. 


GENERAL OVERHAUL INSTRUCTIONS 


1. Carefully disassemble the carburetor re- 
moving all non-metallic parts, i.e.; gaskets, 
viton seats and needles, O-rings, fuel pump 
valves, etc. 

NOTE: Nylon check balls used in some dia- 

phragm carburetor models may or may not be 

serviceable. Check to be sure of serviceability 
before attempting removal. 

2. Clean all metallic parts with solvent. 

NOTE: Nylon can be damaged if subjected to 

harsh cleaners for prolonged periods. 

3. The large O-rings sealing the fuel bowl to 
the carburetor body must be in good condition 
to prevent leakage. If the O-ring leaks, interfer- 
ing with the atmospheric pressure in the float 
bowl, the engine will run rich. Foreign material 
can enter through the leaking area and cause 
blocking of the metering orifices. This O-ring 
should be replaced after the carburetor has 
been disassembled for repair. Lubricate the 
new O-ring with a small amount of oil to allow 
the fuel bow] to slide onto the O-ring properly. 
Hold the carburetor body in an inverted posi- 
tion and place the O-ring on the carburetor 
body and then position the fuel bowl. 

4. The small O-rings used on the carburetor 
adjustment screws must be in good condition or 
a leak will develop and cause improper adjust- 
ment of carburetor. 

5. Check all adjusting screws for wear. The 
illustration shows a worn screw and a good 
screw. Replace screws that are worn. 

6. Check the carburetor inlet needle and seat 
for wear, scoring, or other damage. Replace de- 
fective parts. 

7. Check the carburetor float for dents, 
leaks, worn hinge or other damage. 

8. Check the carburetor body for cracks, 
clogged passages, and worn bushings. Clean 
clogged air passages with clean, dry compressed 
air. 
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The idle operation of a float feed carburetor. The 
throttle plate closes, restricting the flow of fuel 
and air, forcing the engine to run on a reduced 
volume of fuel and air. 


9. Check the diaphragms on diaphragm car- 
buretors for cracks, punctures, distortion, or 
deterioration. 

10. Check all shafts and pivot pins for wear on 
the bearing surfaces, distortion, or other 
damage. 

NOTE: Each time a carburetor is disassem- 

bled, it is good practice to install a repair hit. 

11. Where there 1s excessive vibration, a 
damper spring may be used to assist in holding 
the float against the inlet needle thus minimiz- 
ing the flooding condition. Two types of springs 
are avallable; the float shaft (hinge pin) type 
and the inlet needle mounted type. 

12. Float shaft spring positioning: 

a. The spring is slipped over the shaft. 

b. The rectangular shaped spring end is 
hooked onto the float tab. 

c. The shorter angled spring end is placed 
onto the float bowl gasket support. 

13. Note that on late model carburetors, the 
spring clip fastened to the inlet needle has been 
revised to provide a damping effect. The clip 
fastens to the needle and is hooked over the 
float tab. 


FLOAT FEED CARBURETOR 


Note the following points when rebuilding 
these carburetors. 


Throttle 


1. Examine the throttle lever and plate prior 
to disassembly. Replace any worn parts. 

2. Remove the screw in the center of the 
throttle plate and pull out the throttle shaft le- 
ver assembly. 

3. When reassembling, it is important that 
the lines on the throttle plate are facing out 
when in the closed position. Position the throt- 
tle plates with the two lines at 12 and 3 o'clock. 
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The intermediate operation of a float feed car- 
buretor. The throttle plate "cracks" open to re- 
duce the restriction and the engine runs on an 
increased volume of fuel and air. 
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The high speed operation of a float feed car- 
buretor. The air venturi replaces the throttle plate 
as the restricting device and the engine runs on 
its greatest volume of fuel and air. 
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Appearance of good and bad mixture adjusting 
screws 
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HURE SHUTTER 
MAIN N 
INLET NEEDLE 


STRAINEH 


The choke position of the diaphragm carburetor. 
The closed choke plate restricts the amount of air, 
creating a richened mixture by drawing in a grea- 
ter proportion of fuel. 


The idling operation of a diaphragm carburetor. 
The throttle plate closes, restricting the flow of 
fuel and air, forcing the engine to run on a re- 
duced volume of fuel and air. 


The throttle shaft must be held in tight to the 
bottom bearing to prevent the throttle plate 
from riding on the throttle bore of the body 
which would cause excessive throttle plate wear 
and governor hunting. 


FLOAT MOUNTING 


B (DAMAGED 
REPLACE) 


MAIN NOZZLE 


INLET NEEDLE 


INLET SEAT 
GASKET \ 


INLET SEAT 
CAVITY 


Appearance of good and bad inlet needles 
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The intermediate operation of a diaphragm car- 
buretor. The throttle plate "cracks" to decrease 
the restriction and the engine runs on an in- 
creased volume of fuel and air. 


THROTTLE SHUTTER —— 


FUEL TRANSFER PASSAGE 


MAIN NOZZLE BALL HETK 


FUEL AIR MIXTURE Rm 


The high speed operation of a diaphragm car- 
buretor. The air ventui replaces the throttle plate 
as the restricting device and the engine runs on 
its greatest volume of fuel and air. 


Choke 


Examine the choke lever and shaft at the 
bearing points and holes into which the linkage 
is fastened and replace any worn parts. The 
choke plate is inserted into the air horn of the 
carburetor in such a way that the flat surface of 
the choke is toward the fuel bowl. 


Idle Adjusting Screw 


Remove the idle screw from the carburetor 
body and examine the point for damage to the 
seating surface on the taper. If damaged, re- 
place the idle adjusting needle. Tension is main- 
tained on the screw with a coil spring and sealed 
with an O-ring. Examine and replace the O-ring 
if it is worn or damaged. 


High Speed Adjusting Jet 


Remove the screw and examine the taper. If 
the taper is damaged at the area where it seats, 
replace the screw and fuel bowl retainer nut as 
an assembly. 

The fuel bowl retainer nut contains the seat for 
the screw. Examine the sealing O-ring on the 
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ALTERNATE LOCATION 
FOR MODEL NUMBER 


THROTTLE 


' == CARBURETOR 
MODEL 
NUMBER 


Float feed carburetor identification number 


THROTTLE 
EXAMINE LINKAGE SPEED 
HOLES FOR WEAR 
CONTROL 
REPLACE ASSEMBLY SCREW ES 


AND LINKAGE IF WORN 


THROTTLE 
EEVER 


y 


IDLE FUEL `. ^ 
CHAMBER he 


ATMOSPHERIC 
IDLE ADJUSTMENT SCREW \ VENT HOLE 


HIGH SPEED ADJUSTMENT SCREW 


External view of a Tecumseh float type carburetor 


high speed adjusting screw. Replace the O-ring 
if it indicates wear or cuts. During the reassem- 
bly of the high speed adjusting screw, position 
the coil spring on the adjusting screw, followed 
by the small brass washer and the O-ring seal. 


Fuel Bowl 


To remove the fuel bowl, remove the retain- 
ing nut and fiber washer. Replace the nut if it is 
cracked or worn. 

The retaining nut contains the transfer pas- 
sage through which fuel is delivered to the high 
speed and idle fuel system of the carburetor. It 
is the large hole next to the hex nut end of the 
fitting. If a problem occurs with the idle system 
of the carburetor, examine the small fuel pas- 
sage in the annular groove in the retaining nut. 
This passage must be clean for the proper 
transfer of fuel into the idle metering system. 
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Adjusting the float level 


The fuel bowl should be examined for rust 
and dirt. Thoroughly clean it before installing 
it. If it is impossible to properly clean the fuel 
bowl, replace it. 

Check the drain valve for leakage. Replace 
the rubber gasket on the inside of the drain 
valve if it leaks. 

Examine the large O-ring that seals the fuel 
bowl to the carburetor body. If it is worn or 
cracked, replace it with a new one, making sure 
the same type is used (square or round). 


Float 


1. Remove the float from the carburetor 
body by pulling out the float axle with a pair of 
needle nose pliers. The inlet needle will be lifted 
off the seat because it is attached to the float 
with an anchoring clip. 

2. Examine the float for damage and holes. 
Check the float hinge for wear and replace it if 
worn. 

3. The float level is checked by positioning a 
#4 drill bit across the rim between the center 
leg and the unmachined surface of the index 
pad, parallel to the float axle pin. If the index 
pad is machined, the float setting should be 
made with a #9 drill bit. 

4, Remove the float to make an adjustment. 
Bend the tab on the float hinge to correct the 
float setting. 

NOTE: Direct compressed air in the opposite 

direction of normal flow of air or fuel (reverse 

taper) to dislodge foreign matter. 


Inlet Needle and Seat 


1. The inlet needle sits on a rubber seat in 
the carburetor body instead of the usual metal 
fitting. 

2. Remove it, place a few drops of heavy en- 
gine oil on the seat, and pry it out with a short 
piece of hooked wire. 

3. The grooved side of the seat is inserted 
first. Lubricate the cavity with oil and use a flat 
faced punch to press the inlet seat into place. 

4. Examine the inlet needle for wear and 
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EXAMINE FLOAT HINGE 
FOR WEAR AT BEARING 
SURFACES 


INLET NEEDLE 
EXAMINE CORNERS 
REPLACE IF ROUNDED 


FLOAT 


REMOVE FLOAT TO ~~ 
MAKE ADJUSTMENTS 
BEND THIS TAB TO ADJUST z 


Float, inlet needle, and clip 


rounding off of the corners. If this condition 
does exist, replace the inlet needle. 


Fuel Inlet Fitting 


1. The inlet fitting is removed by twisting 
and pulling at the same time. 

2. Use sealer when reinstalling the fitting. 
Insert the tip of the fitting into the carburetor 
body. Press the fitting in until the shoulder 
contacts the carburetor. Only use inlet fittings 
without screens. 


Carburetor Body 


1. Check the carburetor body for wear and 
damage. 

2. If excessive dirt has accumulated in the at- 
mospheric vent cavity, try cleaning it with car- 
buretor solvent or compressed air. Remove the 
welch plug only as a last resort. 

NOTE: The carburetor body contains a 
pressed-in main nozzle tube at a specific 
depth and position within the venturi. Do not 
attempt to remove the main nozzle. Any 
change in nozzle positioning will adversely 
affect the metering quality and will require 
carburetor replacement. 

3. Clean the acclerating well around the 
main nozzle with compressed air and carbure- 
tor cleaning solvents. 

4. The carburetor body contains two cup 
plugs, neither of which should be removed. A 
cup plug located near the inlet seat cavity, high 
up on the carburetor body, seals off the idle 
bleed. This is a straight passage drilled into the 
carburetor throat. Do not remove this plug. An- 
other cup plug is located in the base where the 
fuel bowl nut seals the idle fuel passage. Do not 
remove this plug or the metering rod. 

9. A small ball plug located on the side of the 
idle fuel passage seals this passage. Do not re- 
move this ball plug. 

6. The welch plug on the side of the carbure- 
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NO CHOKE 

NO MAIN 
MIXTURE 
ADJUSTMENT 


NO IDLE 
MIXTURE 
ADJUSTMENT 


Auto-Magic carburetor 


tor body, just above the idle adjusting screw, 
seals the idle fuel chamber. This plug can be re- 
moved for cleaning of the idle fuel mixture pas- 
sage and the primary and secondary idle fuel 
discharge ports. Do not use any tools that might 
change the size of the discharge ports, such as 
wire or pins. 


Resilient Tip Needle 


Replace the inlet needle. do not attempt to re- 
move or replace the seat in the carburetor body. 


Viton Seat 


Using a 10-24 or 10-32 tap, turn the tap into 
the brass seat fitting until it grasps the seat 
firmly. Clamp the tap shank into a vise and tap 
the carburetor body with a soft hammer until 
the seat slides out of the body. 

To replace the viton seat, position the re- 
placement over the receptical with the soft rub- 
ber like seat toward the body. Use a flat punch 
and a small hammer to drive the seat into the 
body until it bottoms on the shoulder. 


TECUMSEH AUTOMATIC NON- 
ADJUSTABLE FLOAT FEED CARBURETOR 


This carburetor has neither a choke plate nor 
idle and main mixture adjusting screws. There 
is no running adjustment. The float adjustment 
is the standard Tecumseh float setting of #4 
drill bit. 


Cleaning 


Remove all non-metallic parts and clean 
them using a procedure similar to that for the 
other carburetors. Never use wires through any 
of the drilled holes. Do not remove the baffling 
welch plug unless it 1s certain there is a block- 
age under the plug. There are no blind passage- 
ways in this carburetor. 

Some engines use a variation on the Auto- 
matic Nonadjustable carburetor which has a 
different bowl hold-on nut and main jet orifices. 
There are two main jet orifices and a deeper 
fuel reserve cavity, but service procedures are 
the same. 
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ATE) CARBURETOR 
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ORIFICE 
.] TO BOWL NUT 


MAIN JET 


Variation on non-adjustable float feed carburetor 


WALBRO AND TILLOTSON FLOAT FEED 
CARBURETORS 


Procedures are similar to those for the Te- 
cumseh float carburetor with the exceptions 
noted below. 


Main Nozzle 


The main nozzle in Wallbro carburetors is 
cross drilled after it is installed in the carbure- 
tor. Once removed, it cannot be reinstalled, 
since it is impossible to properly realign the 
cross drilled holes. Grooved service replace- 
ment main nozzles are available which allow 
alignment of these holes. 


Float Shaft Spring 


Carefully position the float shaft spring on 
models so equipped. The spring dampens float 
action when properly assembled. Use 
needlenosed pliers to hook the end of the spring 
over the float hinge and then insert the pin as 
far as possible before lifting the spring from the 
hinge into position. Leaving the spring out or 
improper installation will cause unbalanced 
float action and result in a touchy adjustment. 


Float Adjustment 


1. To check the float adjustment, invert the 
assembled float carburetor body. Check the 
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Walbro float feed carburetor 


clearance between the body and the float, oppo- 
site the hinge. Clearance should be Ys in. + %4 
in. (Omm. = 04mm): 

2. To adjust the float level, remove the float 
shaft and float. Bend the lip of the float tang to 
correct the measurement. 

3. Assemble the parts and recheck the 
adjustment. 


TILLOTSON E FLOAT FEED TYPE 
CARBURETOR 


The following adjustments are different for 
this carburetor. 


Running Adjustment 


1. Start the engine and allow it to warm up 
to operating temperatures. Make sure the 
choke is fully opened after the engine is warmed 
up. 
2. Run the engine at a constant speed while 
slowly turning the main adjustment screw in 
until the engine begins to lose speed; then slow- 
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Tillotson Model E float carburetor 
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Walbro Carburetor #631635—engine side 


ly back it out about Ys-Ys of a turn until maxi- 
mum speed and power is obtained (4000 rpm). 
This is the correct power adjustment. 

3. Close the throttle and cause the engine to 
idle slightly faster than normal by turning the 
idle speed regulating screw in. Then turn the 
idle adjustment speed screw in until the engine 
begins to lose speed; then turn it back 14-15 of a 
turn until the engine idles smoothly. Adjust the 
idle speed regulating screw until the desired 
idling speed is acquired. 

4. Alternately open and close the throttle a 
few times for an acceleration test. If stalling oc- 
curs at idle speeds, repeat the adjustment pro- 
cedures to get the proper idle speed. 


Float Level Adjustment 


1. Remove the carburetor float bowl cover 
and float mechanism assembly. 

2. Remove the float bowl cover gasket and, 
with the complete assembly in an upside down 
position and the float lever tang resting on the 
seated inlet needle, a measurement of “Yq in. 
(6mm) should be maintained from the free end 
flat rim, or edge of the cover, to the toe of the 
float. Measurement can be checked with a stan- 
dard straight rule or depth gauge. 

3. If it is necessary to raise or lower the float 
lever setting, remove the float lever pin and the 
float, then carefully bend the float lever tang up 
or down as required to obtain the correct 
measurement. 


WALBRO CARBURETORS FOR V80, VM80, 
H80, AND HM80 ENGINES 
Adjustment 


The following initial carburetor adjustments 
are to be used to start the engine. For proper 
carburetion adjustment, the atmospheric vent 


must be open. Examine and clean it if 
necessary. 

1. Idle adjustment — 1% turn from its seat. 

2. High speed adjustment — 1!5 turn form 
its seat. 

3. Throttle stop screw — 1 turn after con- 
tacting the throttle lever. 

After the engine reaches normal operating 
temperature, make the final adjustments for 
best idle and high speed within the following 
ranges. Recommended speeds: Idle: 1800-2300 
rpm. High speed: 3450-3756 rpm. 


Rebullding Notes 


1. The throttle plate is installed with the let- 
tering (if present) facing outward when closed. 
The throttle plate is installed on the throttle 
level with the lever in the closed position if 
there is binding after the plate is in position, 
loosen the throttle plate and reposition it. 

2. Before removing the fuel bowl nut, re- 
move the high speed adjusting needle. Use a ie 
in. (11mm) box wrench or socket to remove the 
fuel bowl nut. When replacing the fuel bowl 
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Walbro Carburetor #631635—intake side 
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installation of the throttle plate 
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AIR CLEANER 
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Installation of the choke plate 
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Installation of the fuel bowl and the high speed 
adjustment needle 


nut, be sure to position the fiber gasket under 
the nut and tighten it securely. 

3. Examine the high speed needle tip and, if 
it appears to be worn, replace it. When the high 
speed jet is replaced, the main nozzle, which in- 
cludes the jet seat, should also be replaced. The 
original main nozzle cannot be used. There are 
special replacement nozzles available. 

4. The inlet needle valve is replaceable if it 
appears to be worn. The inlet valve seat is also 
replaceable and should be replaced if the needle 
valve is replaced. 


Float Adjustment 


_ 1. The Float setting for this carburetor is 
Vou s. 15. DEE. Be), 

2. The float is set in the traditional manner, 
at the opposite end of the float from the float 
hinge and needle valve. 

3. Bend the adjusting tab to adjust the float 
level. 


DIAPHRAGM CARBURETORS 


Diaphragm carburetors havea rubber-like di- 
aphragm that is exposed to crankcase pressure 
on one side and to atmospheric pressure on the 
other side. As the crankcase pressure decreases, 
the diaphragm moves against the inlet needle 
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allowing the inlet needle to move from its seat 
which permits fuel to flow through the inlet 
valve to maintain the correct fuel level in the 
fuel chamber. 

An advantage of this type of system over the 
float system, is that the engine can be operated 
In any position. 

NOTE: In rebuilding, use carburetor cleaner 

only on metal parts, except for the main noz- 

zle in the main body. 


Throttle Plate 

Install the throttle plate with the short line 
that is stamped in the plate toward the top of 
the carburetor, parallel with the throttle shaft, 
and facing out when the throttle is closed. 


Choke Plate 


Install the choke plate with the flat side of 
the choke toward the fuel inlet side of the car- 
buretor. The mark faces in and is parallel to the 
choke shaft. 


Idle Mixture Adjustment Screw 

There is a neoprene O-ring on the needle. 
Never soak the O-ring in carburetor solvent. 
Idle and main mixture screws vary in size and 
design, so make sure that you have the correct 
replacement. 


Idle Fuel Chamber 


The welch plug can be removed if the carbu- 
retor is extremely dirty. 
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Exploded view of a Tecumseh diaphragm car- 
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Diaphragms 


Diaphragms are serviced and replaced by re- 
moving the four retaining screws from the cov- 
er. With the cover removed, the diaphragm and 
gasket may be serviced. Never soak the dia- 
phragm in carburetor solvent. Replace the dia- 
phragm if it is cracked or torn. Be surethere are 
no wrinkles in the diaphragm when il. is re- 
placed. The diaphragm rivet head is always 
placed facing the inlet needle valve. 


Inlet Needle and Seat 


The inlet seat is removed by using either a 
slotted screwdriver (early type) or a 735 in. sock- 
et. The inlet needle is spring loaded, so be care- 
ful when removing it. 


Fuel inlet Fitting 


All of the diaphragm carburetors have an in- 
tegral strainer in the inlet fitting. To clean it, 
either reverse flush it or use compressed air af- 
ter removing the inlet needle and seat. If the 
strainer is lacquered or otherwise unable to be 
cleaned, replace the fitting. 


CRAFTSMAN FUEL SYSTEMS 
Changes In Late Model Carburetors 


The newest Craftsman carburetors incorpo- 
rate the following changes: 

a. The cable form of control is replaced by 
a control knob. 

b. The fuel pickup is longer and has a col- 
lar machined into it which must be installed 
tight against the carburetor body. 

c. The fuel pickup screen is pressed onto 
the ends of the fill tubes on both models, but 
the measured depth has changed. 

d. The cross-drilled passages have been 
eliminated, as has the O-ring on the body. 
There are no cup plugs. 

e. The fuel tank and reservoir tube have 
been revised — the reservoir tube being 
larger. 


Disassembly and Service 


1. Remove the air cleaner assembly and re- 
move the four screws on the top of the carbure- 
tor body to separate the fuel tank from the 
carburetor. 

2. Remove the O-ring from between the car- 
buretor and the fuel tank. Examine it for cracks 
and damage and replace it if necessary. 

3. Carefully remove the reservoir tube from 
the fuel tank. Observe the end of the tube that 
rested on the bottom of the fuel tank. It should 
be slotted. 

4. Remove the control valve by turning the 
valve clockwise until the flange is clear of the 
retaining boss. Pull the valve straight out and 
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Details of pick-up tube used on revised Craftsman 
carburetor 


examine the O-ring seal for damage or wear. If 
possible, use a new O-ring when reassembling. 

5. Examine the fuel pick up tube. There are 
no valves or ball checks that may become in-op- 
erative. These parts can normally be cleaned 
with carburetor solvent. If it is found that the 
passage cannot be cleared, the fuel pick up 
tubes can be replaced. Carefully remove the old 
ones so as not to enlarge the opening in the car- 
buretor body. If the pickup tube and screen 
must be replaced, follow the directions shown 
in the illustration for the type of carburetor 
(early or late model) on which you are working. 

6. Assemble the carburetor in reverse order 
of disassembly. Use new O-rings and gaskets. 
When assembling reservoir tube, hold the car- 
buretor upside down and place the reservoir 
tube over the pickup tube with the slotted end 
up. Make sure the intake manifold gasket is 
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NO BOWDEN 
WIRE CONTROL 


MANUAL 
CONTROL KNOB 


POSITIONING SPRING 


HIGH SPEED NOTCH 


FUEL PICK-UP TUBE 
PRESS TUBE TO BOTTOM 


REEN T 
ON DRILL SHANK pes n E 


PROPER DEPTH 
AFTER PICK-UP 


LATE MODEL TUBE: IS SET 


BOWDEN CONTROL 


2 


(SET COLLAR AGAINST » 
CASTING BODY) 


PRESS SCREEN TO PROPER DEPTH 
AFTER PICK-UP TUBE IS SET 
EARLY MODEL 


Details of manual control knob and several other 
changes incorporated in new Craftsman car- 
buretors 


3 PRESS IN TUBE x 


TO BOTTOM ON 
DRILL SHANK A 


4 DO NOT 
REMOVE DRILL 
PRESS ON 
STRAINER 
EA TG ia 


REMOVE 
CUP PLUG 
2 INSERT SHANK 
END OF te DRILL 
5 REMOVE 
DRILL 


EARLY MODEL 


1 PRESS TUBE TO 
SEAT COLLAR 
AGAINST CASTING 
2 PRESS STRAINER 
TO 1'% 52 DEPTH 


LATE MODEL 


Pick-up tube replacement 


correctly positioned — it can be assembled 
blocking the intake passage partially. 


Adjustments 


1. Move the carburetor contro] valve to the 
high speed position. The mark on the face of the 
valve should be in alignment with the retaining 
boss on the carburetor body. 

2. Move the operator’s contro] on the equip- 
ment to the high speed position. 

3. Insert the bowden wire into the hole of the 
control valve. Clamp the bowden wire sheath to 
the carburetor body. 


CUP PLUG 


FUEL PICK-UP 
TUBE 


O RING 


GASKET 


Positioning of the reservoir tube in the fuel tank 


FUEL 


RESERVOIR TUBE 
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Ceci FM 


The fuel pick-up tube and O-ring on the early 
model Craftsman carburetor 
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AND ONLY IF ENGINE HAS NO INTERNAL 
FLYWEIGHT GOVERNOR 


Timing an engine with the Craftsman fuel tank 
mounted carburetor 
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NOTE: If the engine was disassembled and 
the camshaft removed, be sure that the timing 
marks on the camshaft gear and the keyway 
in the crankshaft gear are aligned when rein- 
serting the camshaft. Then lift the camshaft 
enough to advance the camshaft gear timing 
mark to the right (clockwise) ONE tooth, as 
viewed from the power take-off end of the 
crankshaft. 


CRAFTSMAN FLOAT TYPE CARBURETORS 


Craftsman float type carburetors are serviced 
in the same manner as the other Tecumseh 
float type carburetors. The throttle control 
valve has three positions: stop, run, and start. 

When the control valve is removed, replace 
the O-ring. If the engine runs sluggishly, con- 
sider the possibility of a leaky O-ring. 

To remove the fuel pickup tube, clamp the 
tube in a vise and then twist the carburetor 
body. Check the small jet in the air horn while 
the tube is out. In replacement, position the 
tube squarely and then press in on the collar 
until the collar seats. 

In assembly, install the gasket and bolt 
through the bowl, position the centering spacer 
onto the bolt, and then attach the parts to the 
carburetor body. 

The camshaft timing mark must be advanced 
one tooth in relation to crankshaft gear timing 
mark, as shown in the illustration above. How- 
ever, when this type carburetor is used with a 
float bowl reservoir and variable governor ad- 
justment, time it as for other Tecumseh en- 
gines — with the camshaft and crankshaft tim- 
ing marks aligned. 


Governor 


The mechanical governor is located inside the 
mounting flange. See engine disassembly in- 
structions, below. To disassemble the governor, 
see the illustration, and: remove the retaining 
ring, pull off the spool, remove the second re- 
taining ring, and then pull off the gear assem- 
bly and retainer washer. 

Check for wear on all moving surfaces, but 
especially gear teeth, the inside diameter of the 
gear where it rides on the shaft, and the fly- 
weights where they work against the spool. 

If the governor shaft must be replaced, it 
should be started into the boss with a few taps 
using a soft hammer, and then pressed in with a 
press or vise. The shaft can be installed by posi- 
tioning a wooden block on top and tapping the 
upper surface of the block, but the use of a vise 
or press is much preferred. 

The shaft must be pressed in until just the re- 
quired length is exposed, as measured from the 
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START POSITION (CHOKE) 


CONTROL VALVE 
RESTRICT AIR PASSAGE 
ALLOWS ENRICHED FUEL PASSAGE 


ATMOSPHERIC 
VENT HOLE 


SPACER 
SCREW 


RUN POSITION 


CONTROL 
VALVE 
ALLOWS FUEL AND 
AIR TO PASS 


ATMOSPHERIC 
VENT HOLE 


SPACER 


STOP POSITION 


CONTROL 
VALVE 
BLOCKS FUEL AND AIR 
PASSAGE 


ATMOSPHERIC 
VENT HOLE 


SPACER 


Start, run and stop throttle positions of a 
Craftsman float type carburetor 


top of the shaft boss to the upper end of the 
shaft. See the chart. 

The governor is installed in reverse of the re- 
moval procedure. Connect the linkage and then 
adjust as described in the Tune-Up section. 
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Exploded view of the Craftsman float type car- 


buretor 
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Measuring governor shaft installed dimension 
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Exploded view of standard mechanical governor 
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Shaft Installed Dimension/ 
Engine Model Chart 


"A" Exposed Shaft 


Englne Model Length (see figure) 
TNT100-120 15/16” 
ECV100-105-110-120 
ECH90 
TVS75-90-105-120 
V60 Tee 
VM70-80-100 
H60 Hire 
HH60-70 
HM70-80-100 113/32" 


ENGINE OVERHAUL 


Timing Gears 


Correctly matched camshaft gear and crank- 
shaft gear timing marks are necessary for the 
engine to perform properly. 

On all camshafts the timing mark is located 
in line with the center of the hobbing hole 
(small hole in the face of the gear). If no line is 
visible, use the center of the hobbing hole to 
align with the crankshaft gear marked tooth. 

On crankshafts where the gear is held on by a 
key, the timing mark is the tooth in line with 
the keyway. 

On crankshafts where the gear is pressed 
onto the crankshaft, a tooth is bevelled to serve 
as the timing mark. 

On engines with a ball bearing on the power 
take-off end of the crankshaft, look for a bev- 
elled tooth which serves as the crankshaft gear 
timing mark. 

If the engine uses a Craftsman type carbure- 
tor, the camshaft timing mark must be ad- 
vanced clockwise one tooth ahead of the match- 
ing timing mark on the crankshaft, the excep- 


TIMING MARK 
(IN LINE WITH 
HOBBING HOLE) 


CAMSHAFT DRIVE GEAR 
TIMING MARK (KEYWAY) 


CRANKSHAFT 
E 


GEAR IF GEAR IS PRESS FIT ON 


CRANKSHAFT LOOK FOR 
A BEVELED GEAR 


Timing marks 
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BEVEL 


CHAMFER TOOTH 
CRANKSHAFT 


CAMSHAFT 
GEAR TIMING 
MARK 


THRUST WASHER BETWEEN 
GEAR AND BALL BEARING 


Timing marks 


CRANKSHAFT 


ADVANCE 
GEAR MARK 
KEYWAY ONE TOOTH 
| 
Pa "Të SMALL 


CAMSHAFT HOBBING 
GEAR HOLE 


CRAFTSMAN CARBURETOR ONLY 
Timing marks 


tion being the Craftsman variable governed 
fue] systems. 
NOTE: If one of the timing gears, either the 
crankshaft gear or the camshaft gear, is dam- 
aged and has to be replaced, both gears 
should be replaced. 


Crankshaft 
INSPECTION 


Inspect the crankshaft for worn or crossed 
threads that can’t be redressed; worn, 
scratched, or damaged bearing surfaces; mis- 
alignments; flats on the bearing surfaces. Re- 
place the shaft if any of these problems are in 
evidence — do not try to straighten a bent 
shaft. 

In replacement, be sure to lubricate the bear- 
ing surfaces and use oil seal protectors. If the 
camshaft gear requires replacement, replace 
the crankshaft gear, also. 


Pistons 


When removing the pistons, clean the carbon 
from the upper cylinder bore and head. The pis- 
ton and pin must be replaced in matched pairs. 

A ridge reamer must be used to remove the 
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ridge at the top of the cylinder bore on some 
engines. 

Clean the carbon from the piston ring groove. 
A broken ring can be used for this operation. 

Some engines have oversize pistons which 
can be identified by the oversize engraved on 
the piston top. 

There is a definite piston-to-connecting rod- 
to-crankshaft arrangement which must be 
maintained when assembling these parts. If the 
piston is assembled in the bore 180° out of posi- 
tion, it will cause immediate binding of the 
parts. 


Piston Rings 


Always replace the piston rings in sets. Ring 
gaps must be staggered. When using new rings, 
wipe the cylinder wall with fine emery cloth to 
deglaze the wall. Make sure the cylinder wall is 
thoroughly cleaned after deglazing. Check the 
ring gap by placing the ring squarely in the cen- 
ter of the area in which the rings travel and 
measuring the gap with a feeler gauge. Do not 
spread the rings too wide when assembling 
them to the pistons. Use a ring leader to install 
the rings on the piston. 

The top compression ring has an inside 
chamfer. This chamfer must go UP. If the sec- 
ond ring has a chamfer, it must also face UP. If 
there is a notch on the outside diameter of the 
ring, it must face DOWN. 


CASTING 
NUMBER 


ARROW 
DIRECTION 


VM70 V80 VMBO HM70 H80. HMBO VM100 4 
HM100 PISTON AND CONNECTING ROD ASSEMBLY 


Piston-to-rod relationship for engines shown 


CHECK 
PISTON 
DIAMETER 


SEE SPECIFICATION 
SECTION FOR DIMENSIONS 


Check piston dimensions 
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TOP PISTON LAND 
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COMPRESSION 


Ge 3 
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Ke 
IL NTR 
COMPRESSION Grat "RS 
RING 


Ring arrangement and dimensions 


Checking the ring gap 


Check the ring gap on the old ring to deter- 
mine if the ring should be replaced. Check the 
ring gap on the new ring to determine if the cyl- 
inder should be rebored to take oversize parts. 

NOTE: Make sure that the ring gap is mea- 

sured with the ring fitted squarely in the 

worn part of the cylinder where the ring usu- 
ally rides up and down on the piston. 


Connecting Rods 


Be sure that the match marks align when as- 
sembling the connecting rods to the crankshaft. 
Use new self-locking nuts. Whenever locking 
tabs are included, be sure that the tabs lock the 
nuts securely. NEVER try to straighten a bent 
crankshaft or connecting rod. Replace them if 
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necessary. When replacing either the piston, 
rod, crankshaft, or camshaft, liberally lubricate 
all bearings with engine oil before assembly. 

The following engines have offset connecting 
rods: V70, VH70, VM70, V80, VM80, H70, 
HH70, HM70, H80, HM80. ECV105, ECV110, 
ECM120, and TNT120 engines have the caps 
fitted from opposite to the camshaft side of the 
engine. The following engines have the cap fit- 
ted from the camshaft side: V70, VH70, VM70, 
V80, VM80, H70, HH70, HM70, H80, HM80, 
VM100 and HM100. 

On H70, HH70, HM70, H80, HM80, V70, 
VH70, VM70, V80, VM80, VM100 and HM100 
engines, a dipper is stamped into the lockplate. 
Use a new lockplate whenever the rod cap is 
removed. 

On engine with Durlock rod bolts, torque the 
bolt as follows: 

e TVS75, 90, 105, 120, ECH90, TNT100, 
120, ECV100, 105, 110 and 120-110 inch lbs. 

e V60-80, H60-80, VH60-70, HH60-70, 
VM70-100 and HM70-100-150 inch lbs. 

NOTE: Early type caps can be distorted if the 

cap is not held to the crank pin while thread- 

ing the bolts tight. Undue force should not be 
used. 

Later rods have serrations which prevent dis- 
tortion during tightening. They also have 
match marks which must face out when assem- 


N LOCK PLATE DIPPER 
wi EN 1 mmer) 
a y) | 

Ei 


MATCH MARKS 
Connecting rod assembly for the V70, V80, H70 


and H80 engines 


CAP SIDE 


CASTING 


NUMBER ROD SIDE 


Connecting rod and piston assembly for the V80 
and H80 engines 
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bling the rod. On the V80 and H80 engines, the 
piston and rod must fit so that the number in- 
side the casting is on the rod side of the rod/cap 
combination. 


Camshaft 


Before removing the camshaft, align the tim- 
ing marks to relieve the pressure on the valve 
lifters, on most engines. 

On VM80 and VM100 engines, while the ba- 
sic timing is the same, the crankshaft must be 
rotated so that the timing mark is located 3 
teeth further counterclockwise (referring to 
crankshaft gear rotation). This clears the cam- 
shaft of the compression release mechanism for 
easier removal. 

In installation, align the gears for this type of 
camshaft as they were right before removal. Af- 


BEVELED 
TOOTH 


GEAR 


KEYWAY CAMSHAFT 


TIMING MARK 
SMALL HOBBING HOLE 


CRANKSHAFT 
GEAR 


CAMSHAFT 
GEAR 


Alignment of timing marks for camshaft removal 
on VM80 and VM100 engines 


"SEE SPECIFICATION 
SECTION FOR 
DIMENSIONS 


COMPRESSION 


RELEASE 
MECHANISM 


ee m a m >. 


Check the dimensions of the camshaft 
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ter installation, turn the crankshaft gear clock- 
wise in order to check for proper alignment of 
timing marks. 

Clean the camshaft in solvent, then blow the 
oil passages dry with compressed air. Replace 
the camshaft if it shows wear of evidence of 
scoring. Check the cam dimensions against 
those in the chart. 

If the engine has a mechanical fuel pump, it 
may have to be removed to properly reinstall 
the camshaft. If the engine is equipped with the 
Insta-matic Ezee-Start Compression Release, 
and any of the parts have to be replaced due to 
wear or damage, the entire camshaft must be 
replaced. Be sure that the oil pump (if so 
equipped) barrel chamber is toward the fillet of 
the camshaft gear when assembled. 

NOTE: If a damaged gear is replaced, the 

crankshaft gear should also be replaced. 


Valve Springs 


The valve springs should be replaced whenev- 
er an engine is overhauled. Check the free 
length of the springs. Comparing one spring 
with the other can be a quick check to notice 
any difference. If a difference is noticed, care- 
fully measure the free length, compression 
length, and strength of each spring. See the 
specifications chart at the end of this section. 

Some valve springs use dampening coils that 
are wound closer together than most of the coils 
of the spring. Where these are present, the 
spring must be mounted so the dampening coils 
are on the stationary (upper) end of the spring. 


Valve Lifters 


The stems of the valves serve as the lifters. 
On the 4 hp light frame models, the lifter stems 
are of different lengths. Because this engine is a 
cross port model, the shorter intake valve lifter 
goes nearest the mounting flange. 

The valve lifters are identical on standard 
port engines. However once a wear pattern is 
established, they should not be interchanged. 


Valve Grinding and Replacement 


Valves and valve seats can be removed and re- 
ground with a minimum of engine disassembly. 

Remove the valves as follows: 

1. Raise the lower valve spring caps while 
holding the valve heads tightly against the 
valve seat to remove the valve spring retaining 
pin. This is best achieved by using a valve 
spring compressor. Remove the valves, springs, 
and caps from the crankcase. 

2. Clean all parts with a solvent and remove 
all carbon from the valves. 

3. Replace distorted or damaged valves. If 
the valves are in usable condition, grind the 
valve faces in a valve refacing machine and to 
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the angle given in the specifications chart at the 
end of this section. Replace the valves if the 
faces are ground to less than Ys in. (0.8mm). 

4. Whenever new or reground valves are in- 
stalled, lap in the valves with lapping compound 
to insure an air-tight fit. 

NOTE: There are valves available with over- 

size stems. 

5. Valve grinding changes the valve lifter 
clearance. After grinding the valves check the 
valve lifter clearance as follows: 

a. Rotate the crankshaft until the piston is 
set at the TDC position of the compression 
stroke. 

b. Insert the valves in their guides and 
hold the valves firmly on their seats. 

c. Check for a clearance of 0.010 in. 
(0.25mm) between each valve stem and valve 
lifter with a feeler gauge. 

d. Grind the valve stem in a valve resurfac- 
ing machine set to grind a perfectly square 
face with the proper clearance. 

6. Install valves as follows on Early Models: 

a. Position the valve spring and upper and 
lower valve spring caps under the valve 
guides for the valve to be installed. 

b. Install the valves in the guides, making 
sure that the valve marked EX is inserted in 
the exhaust port. The valve stem must pass 
through the valve spring and the valve spring 
caps. 

c. Insert the blade of a screwdriver under 
the lower valve spring cap and pry the spring 
up. 

d. Insert the valve pin through the hole in 
the valve stem with a long nosed pliers. Make 
sure the valve pin is properly seated under 
the lower valve spring cap. 

Install the valves as follows on Later 
Models: 

a. Position the valve caps and spring in the 

valve compartment. 
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b. Install the valves in guides with the 
valve marked EX in exhaust port. The valve 
stem must pass through the upper valve cap 
and spring. The lower cap should sit around 
the valve lifter exposed end. 

c. Compress the valve spring so that the 
shank is exposed. DO NOT TRY TO LIFT 
THE LOWER CAP WITH THE SPRING. 

d. Lift the lower valve cap over the valve 
stem shank and center the cap in the smaller 
diameter hole. 

e. Release the valve spring tension to lock 
the cap in place. 


REBORING THE CYLINDER 


1. First, decide whether to rebore for 0.010 
in. (0.25mm) or 0.020 in. (0.50mm). 

2. Use any standard commercial hone of 
suitable size. Chuck the hone in the drill press 
with the spindle speed of about 600 rpm. 

3. Start with coarse stones and center the 
cylinder under the press spindle. Lower the 
hone so the lower end of the stones contact the 
lowest point in the cylinder bore. 

4. Rotatethe adjusting nut so that the stones 
touch the cylinder wall and then begin honing 
at the bottom of the cylinder. Move the hone up 
and down at a rate of 50 strokes a minute to 
avoid cutting ridges in the cylinder wall. Every 
fourth or fifth stroke, move the hone far 
enough to extend the stones 1 in. (25mm) be- 
yond the top and bottom of the cylinder bore. 

5. Check the bore size and straightness every 
thirty or forty strokes. If the stones collect met- 
al, clean them with a wire brush each time the 
hone 1s removed. 

6. Hone with coarse stones until the cylinder 
bore is within 0.002 in. (0.05mm) of the desired 
finish size. Replace the coarse stones with bur- 
nishing stones and continue until the bore is to 


STELLITE EXHAUST 
VALVE SEAT ALWAYS DEGLAZE 


€ CYLINDER WALL 
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SEE 
SPECIFICATIONS 
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Check the dimensions of the valve seats, guides, 
and the cylinder 
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within 0.0005 in. (0.0127mm) of the desired 
size. 

7. Remove the burnishing stones and install 
finishing stones to polish the cylinder to the fi- 
nal size. 

8. Clean the cylinder with solvent and dry it 
thoroughly. 

9. Replace the piston and piston rings with 
the correct oversize parts. 


REBORING VALVE GUIDES 


The valve guides are permanently installed in 
the cylinder. However if the guides wear, they 
can be rebored to accommodate a Ya, in. 
(0.8mm) oversize valve stem. Rebore the valve 
guides in the following manner: 

1. Ream the valve guides with a standard 
straight shanked hand reamer or a low speed 
drill press. Refer to the specifications chart at 
the end of this section for the correct valve stem 
guide diameter. 

2. Redrill the upper and lower valve spring 
caps to accommodate the oversize valve stem. 

3. Reassemble the engine, installing valves 
with the correct oversize stems in the valve 
guides. 


REGRINDING VALVE SEATS 


The valve seats need regrinding only if they 
are pitted or scored. If there are no pits or 
scores, lapping in the valves will provide a prop- 
er valve seat. Valve seats are not replaceable. 
Regrind the valve seats as follows: 

1. Use a grinding stone or a reseater set to 
provide the proper angle and seal face 
dimensions. 

2. If the seat is over %4 in. (1.2mm) wide af- 
ter grinding, use a 15° stone or cutter to narrow 
the face to the proper dimensions. 

9. Inspect the seats to make sure that the 
cutter or stone has been held squarely to the 
valve seat and that the same dimension has 
been held around the entire circumference of 
the seat. 

4. Lap the valves to the reground seats. 


Torquing Cylinder Head 


Torque the cylinder head to 200 inch lbs. in 4 
equal stages of 50 inch lbs. Follow the sequence 
shown in the appropriate illustration for each 
tightening stage. 


Bearing Service 


LIGHTWEIGHT ALUMINUM BEARING 
REPLACEMENT 


The aluminum bearing must be cut out using 
the rough cut reamer and the procedures 
shown in steps 1A and 4A. Follow illustrated 
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Cylinder head tightening sequence for all engines 
except 8 hp models 


Cylinder head tightening sequence for 8 hp mod- 
els 


steps 1A, 2, 3, 4A, 5 and 6 to install bronze 
bushings in place of the aluminum bearings. 


LONG LIFE AND CAST IRON ENGINES 
WITHOUT BALL BEARINGS 


The worn bronze bushing must be driven out 
before the new bushing can be installed. Follow 
illustrated steps 1B, 2, 3, 4B, 5 and 6, to replace 
the main bearings on these units. 


LONG LIFE AND CAST IRON ENGINES 
WITH BALL BEARING ON THE P.T.O. 
(POWER TAKE-OFF) SIDE OF THE 
CRANKSHAFT 


The side cover containing the ball bearing 
must be removed and a substitute cover with ei- 
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ROUGH REAMING WORN ALUMINUM BEARING 
(MAGNETO SIDE) FOR ALUMINUM BEARING ONLY 
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FINISH REAMING NEW MAGNETO BUSHING 


REASSEMBLE CYLINDER TO 
COVER 

2 INSERT REAMER THROUGH 
PTO BEARING 

3 FINISH REAM MAGNETO 

END BUSHING 


USE LIGHT OIL ON 
FINISH REAMER 
(NOTE IF BUSH- 
ING IS TIGHT ON 


CRANKSHAFT, 
REPAT REAM- 
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OIL) REAMER 
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THROUGH 
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(PTO END) FOR ALUMINUM BEARING ONLY 


AFTER REAMING MAGNETO 
END BUSHING BEGIN TO 
REAM PTO BUSHING 
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OUT PTO 
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END BUSHING 
FINISH REAMED 


WORN BUSHING REMOVAL (P T O END) 
FOR BRONZE BUSHING ONLY 


FLANGE OR 


BUSHING SIDE COVER 


BEARING SUPPORT 
LARGE END UP 


BUSHING 


bearing should also be rebushed to assure prop- 


4. Oil should be used to finish-ream the 
bushings. In the event the crankshaft does not 
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INSTALLING BRONZE BUSHING P T O END 
1 DISASSEMBLE er alignment. 
2 POSITION BEARING 
SUPPORT TOOL 
3 PRESS IN BUSHING 
BUSHING 4 ALIGN OIL HOLE 
DRIVER ST 5 DRIVE BUSHING UNTIL IT 


BOTTOMS ON BEARING 
SUPPORT 


BUSHING 


ALIGN OIL 
HOLES AND 
SLOTS 


r= BEARING SUPPORT 


SMALL END UP 


FINISH REAMING PTO BUSHING 


1 REASSEMBLE CYLINDER AND COVER 
2 INSERT REAMER THROUGH MAGNETO 
BEARING 


ce 


FINISH REAM PT O BUSHING 
WHEN FINISH REAMER IS THROUGH 


de 


OIL TO BUSHING STOP, DO NOT ALLOW 

PREVENT ROUGH REAMER TO ENTER NEWLY 
DAMAGE INSTALLED MAGNETO END BUSHING 

TO BUSH 5 WASH ALL PARTS CAREFULLY TO REMOVE 


ALL CHIPS CHECK OIL HOLES AND PAS- 
SAGES, BLOW OUT WITH COMPRESSED AIR 
REASSEMBLE ENGINE 


USE LIGHT OIL 
FOR FINISH 
REAMING IF 
CRANKSHAFT 

IS TIGHT REPEAT 
WIf HOUT OIL 


PTO BUSHING 


ther a new bronze bushing or aluminum bear- 
ing must be used instead. Follow illustrated 
steps 1B, 2 and 3 only. 


SPECIAL TOOLS 


The task of main bearing replacement is 
made easier by using one of two Tecumseh 
main bearing tool kits. Kit 670161 is used to re- 
place main bearings on the lightweight engines 
except HS models. Kit 670165 is used to replace 
main bearings on the medium weight engines 
except HS models. 


GENERAL NOTES ON BUSHING 
REPLACEMENT 


1. Your fingers and all parts must be kept 
very clean when replacing bushings. 

2. On splash lubricated horizontal engines, 
the oil hole in the bushing is to be lined up with 
the oil hole that leads into the slot in the origi- 
nal bearing. 

3. In the event it is necessary to replace the 
mounting flange or cylinder cover, the magneto 
end bearing must be rebushed. The P.T.O. 


rotate freely repeat the finish-reaming opera- 
tion without oil. 

5. Kerosene should be used as a cutting lu- 
bricant while rough-reaming. 

6. Be sure that the dowel pins are in the cyl- 
inder block when assembling the mounting 
flange or cylinder cover. Use all bolts to hold the 
assembly together. 

7. Remove the reamer by rotating it in the 
same direction as it is turned during the ream- 
ing operation. DO NOT TURN THE REAMER 
BACKWARDS. 


REMOVAL AND INSTALLATION OF CRANK- 
SHAFT BUSHING FOR 8 AND 10 HORSE- 
POWER ENGINES 


The illustrations show the mounting flange 
for a vertical engine. Procedures also apply to 
the cylinder cover for a horizontal engine. Use 
tool No. 670247 removal end and arbor press to 
press bushing from P.T.O. bearing end. Note 
the position of oil slots in the bushing which 
must align with the oil slots in the mounting 
flange. 

To install, insert a new bushing on the instal- 

lation end of tool No. 670247. Position the slots 
so they properly align with the oil slots in the 
cover and press the bushing in with an arbor 
press. 
After the new bushing is installed, use a light 
coating of oil and finish reaming with reamer, 
part No. 670248 (handle 690160). Assemble the 
P.T.O. mounting flange to the cylinder. Use all 
bolts with dowel pins to hold the assembly in 
alignment. Insert the tool through the bushing 
and cylinder crankshaft magneto end bearing 
as shown. Rotate the cutting edge clockwise in 
the P.T.O. bushing. Remove the tool in the 
same direction of rotation. Do not allow the cut- 
ting edge of reamer to touch the magneto end of 
the cylinder. 


BALL BEARING SERVICE H60 THROUGH 
HM100 H.P. HORIZONTAL CRANKSHAFT 
ENGINES 


]. Prior to attempting removal of the cylin- 
der cover, observe the area around the crank- 
shaft P.T.O. oil seal. Compare it with the illus- 
tration, and if there are bearing locks, follow in- 
structions below: 

a. Removethe locking nuts using the prop- 
er socket wrench. Note fiber washer located 
under nut: this must be reinstalled. Lift side 
cover from cylinder after removing the side 
cover bolts. 

b. Install the bearing retainer bolts, fiber 
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WORN BRONZE BUSHING 
REMOVAL (P.T.O. END) 


ARBOR PRESS 


Bushing removal (8 and 10 horsepower engines) 


INSTALLING BRONZE BUSHING 
(P T O. END) 


ARBOR PRESS 


COAT BUSHING AND 
BUSHING FLANGE 
SURFACES WITH 
LIGHT COATING 

OF OIL 


BUSHING TOOL 


BUSHING 


Bushing installation (8 and 10 horsepower en- 
gines) 

FINISH REAM BRONZE 

BUSHING (P T O END) 


REMOVE ONLY IN 
ONE DIRECTION 


REAM ONLY IN 
ONE DIRECTION 


FINISH REAM 
BUSHING 


USE MAGNETO!END 
FOR ALIGNING TOOL 


Finish—reaming the bushing (8 and 10 horse- 
power engines) 
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EXTERIOR 
OF COVER 


TURN COUNTER- 
CLOCKWISE TO UNLOCK 


H60-HM100 H.P. horizontal crankshaft engines 
—locking and unlocking the bearing from outside 


washer and locking nuts in the proper se- 
quence in the cover. 
2. Also note the following points: 

a. On some engines, a locking type retain- 
er bolt is used. To release the bolt, merely 
loosen the locking nut and turn the retainer 
bolt counterclockwise to the unlocked posi- 
tion with needle nose pliers to permit the side 
cover to be removed. Note that the flats on 
the retainer bolts must be turned so they face 
the crankshaft to be relocked upon installa- 
tion. Don’t force them! Torque the locking 
nuts only to 15-22 inch lbs. 

b. The ball bearing used in horizontal 
crankshaft engines has a restricted fit. The 
bearing is heated and put onto the cold crank- 
shaft. As the bearing cools it grasps the 
crankshaft tightly and must be removed cold. 
Remove the ball bearing with a bearing split- 
ter (separator) and a puller. The bearing may 
be heated by placing it into a container with a 
sufficient amount of oil to cover the bearing. 
The bearing should not rest on the bottom of 
the container. Suspend the bearing on a wire 
or set the bearing onto a spacer block of wood 
or wire mesh. Heat the oil and bearing care- 
fully until the oil smokes, quickly remove the 
bearing and slide it onto the crankshaft. 

c. The bearing must seat tightly against 
the thrust washer which in turn rests tightly 
against the crankshaft gear. 

d. When a ball bearing is used it is not pos- 
sible to see the keyway in the crankshaft gear 
which is normally used for timing. Because of 
this, one tooth of the crankshaft gear is 
chamfered. This chamfered tooth of the 
crankshaft gear is positioned opposite the 
timing mark on the camshaft gear. The use of 
a ball bearing requires the removal of the 
crankshaft when it is necessary to remove the 
camshaft. When replacing the crankshaft 
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and camshaft, mate the timing marks and in- 
sert it into the cylinder block as an assembly. 


Barrel and Plunger Oil Pump System 


This system is driven by an eccentric on the 
camshaft. Oil is drawn through the hollow cam- 
shaft from the oil sump on its intake stroke. 
The passage from the sump through the cam- 
shaft is aligned with the pump opening. As the 
camshaft continues rotation (pressure stroke), 
the plunger force the oil out. The other port in 
the camshaft is aligned with the pump, and di- 
rects oil out of the top of the camshaft. 

At the top of the camshaft, oil is forced 
through a crankshaft passage to the top main 
bearing groove which is aligned with the drilled 
crankshaft passage. Oil is directed through this 
passage to the crankshaft connecting rod jour- 
nal and then spills from the connecting rod to 
lubricate the cylinder walls. Splash is used to 
lubricate the other parts of the engine. 

A pressure relief port in the crankcase re- 
lieves excessive pressures when the oil viscosity 
is extremely heavy due to cold temperatures, or 
when the system is plugged or damaged. Nor- 
mal pressure is 7 psi. 


SERVICE 


Remove the mounting flange or the cylinder 
cover, whichever is applicable. Remove the bar- 
rel and plunger assembly and separate the 


parts. 
Se 


A—INTAKE STROKE 


B--COMPRESSION STROKE 


[fe 


C—CUTAWAY VIEW 


Operation of the barrel type oil pump 


FLAT MUST FACE OUT 


Installation of the barrel type oil pump 
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Clean the pump parts in solvent and inspect 
the pump plunger and barrel for rough spots or 
wear. If the pump plunger is scored or worn, re- 
place the entire pump. 

Before reassembling the pump parts, lubri- 
cate all of the parts in engine oil. Manually op- 
erate the pump to make sure the plunger slides 
freely in the barrel. 

Lubricate all the parts and position the barrel 
on the camshaft eccentric. If the oil pump has a 
chamfer only on one side, that side must be 
placed toward the camshaft gear. The flat goes 
away from the gear, thus out to work against 
the flange oil pickup hole. 

Install the mounting flange. Be sure the 
plunger ball seats in the recess in the flange be- 
fore fastening it to the cylinder. 


Splash Lubrication 


Some engines utilize the splash type lubrica- 
tion system. The oil dipper, on some engines, is 
cast onto the lower connecting rod bearing cap. 
It is important that the proper parts are used to 
ensure the longest engine life. 


H40 THRU H60 
CONNECTING ROD 
FOR SPLASH LUBRICATION 


BE SURE MATCH MARKS 
ARE TOGETHER AND 
ARE OUT DURING 
REASSEMBLY 


CAST ON OIL DIPPER 


Splash type lubrication connecting rod 


Gear Type Oil Pump System 


The gear type lubrication pump is a crank- 
shaft driven, positive displacement pump. It 
pumps oil from the oil sump in the engine base 
to the camshaft, through the drilled camshaft 
passage to the top main bearing, through the 
drilled crankshaft, to the connecting rod jour- 
nal on the crankshaft. 
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DISPLACEMENT 


MOUNTING & 


E ANGE S MEMBER 
LOCKWASHER — . e I 
scaw— (O) i 
: H 
— < bh 6 DRIVE GEAR 
a GASKET 


A. DISASSEMBLED 


Disassembled view of the gear type lubrication 
system 


Spillage from the connecting rod lubricates 
the cylinder walls and normal splash lubricates 
the other internal working parts. There is a 
pressure relief valve in the system. 
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SERVICE 


Disassemble the pump as follows: remove the 
screws, lockwashers, cover, gear, and displace- 
ment member. 

Wash all of the parts in solvent. Inspect the 
oil pump drive gear and displacement member 
for worn or broken teeth, scoring, or other dam- 
age. Inspect the shaft hole in the drive gear for 
wear. Replace the entire pump if cracks, wear, 
or scoring is evident. 

To replace the oil pump, position the oil 
pump displacement member and oil pump gear 
on the shaft, then flood all the parts with oil for 
priming during the initial starting of the 
engine. 

The gasket provides clearance for the drive 
gear. With a feeler gauge, determine the clear- 
ance between the cover and the oil pump gear. 
The clearance desired is 0.006-0.007 in. (0.15- 
0.18mm). Use gaskets, which are available in a 
variety of sizes, to obtain the correct clearance. 
Position the oil pump cover and secure it with 
the screws of lockwashers. 
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TECUMSEH 4-STROKE 6 THROUGH 12 HP 


Craftsman Engines Cross Reference Chart 


Craftsman 
Engine Models 


143.50040 
143.50045 


143.131022-143.131102 
143.135012-143.135112 
143.136012- 143.136052 
143.137012 
143.137032 


143.141012 -143.143032 
143.145012- 143.145072 
143.146012 
143.146022 
143.147012-143.147032 


143.151012 -143.153032 
143.154012-143.154142 
143.155012-143.155062 
143.156012 
143.156022 
143.157012-143.157032 


143.161012 -143.163062 
143.164012- 143.164202 
143.165012 -143.165052 
143.166012 -143.166052 
143.167012- 143.167042 


143.171012- 143.171172 
143.171202 

143.171212- 143.173042 
143.174012- 143.174292 
143.175012 -143.175072 
143.176012- 143.176092 
143.177012 -143.177072 


143.181042- 143.183042 
143.184012 -143.184212 
143.184232 - 143.184252 
143.184262- 143.184402 
143.185012 -143.185052 
143.186012 
143.186022 -143.186042 
143.186052 
143.186062 
143.186072 -143.186112 
143.186122 
143.187022 -143.187102 


143.191012- 143.191052 


143.194012- 143.194052 
143.194062 
143.194072 - 143.194092 
143.194102 
143.194112- 143.194142 
143.195012 
143.195022 
143.196012 -143.196032 


See 
Column 
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Craftsman 
Engine Models 


143.196042-143.196072 
143.196082 


143.197012 
143.197022 
143.197032 
143.197042-143.197072 
143.197082 


143.201032-143.203012 
143.204022 
143.204032 - 143.204052 
143.204062 
143.204072 - 143.204092 
143.204102 
143.204132 
143.204142 -143.204192 
143.204202 
143.205022 
143.206012 
143.206022 
143.206032 
143.207012-143.207052 
143.207062 
143.207072 
143.207082 


143.213012-143.213042 
143.214012-143.214032 
143.214042 -143.214072 
143.214082- 143.214252 
143.214262 - 143.214282 
143.214292 
143.214302 
143.214312 
143.214322 
143.214332 
143.214342 
143.214352 
143.216012 -143.216032 
143.216042 -143.216062 
143.216072 -143.216092 
143.216122 
143.216132 
143.216142 
143.216152 
143.216162 
143.216172 
143.216182 
143.217012- 143.217032 
143.217042- 143.217072 
143.217092 
143.217102 


See 
Column 
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143.223012 -143.223052 | 


143.224012 


Craftsman 
Engine Models 


143.2240 22 
143.224032 
143.224062 
143.224072 
143.224092- 143.224132 
143.224142 
143.224162- 143.224222 
143.224232 
143.224242 
143.224252- 143.224282 
143.224292 
143.224302 
143.224312 - 143.224342 
143.224352 
143.224362 
143.224372 -143.224422 
143.224432 
143.225012 
143.225022 
143.225032 -143.225052 
143.225062 
143.225072 
143.225082 - 143.225102 
143.226012 
143.226032 
143.226072 
143.226082 
143.226092- 143.226122 
143.226131- 143.226182 
143.226192 
143.226202 
143.226212 
143.226222 - 143.226262 
143.226272 
143.226282 
143.226292 
143.226302 
143.226312 
143.226322 
143.226332 
143.226342 
143.226352 
143.227012 -143.227072 


143.233012 


143.233032 
143.233042 
143.234022 - 143.234052 
143.234062 - 143.234092 
143.234102 - 143.234162 
143.234192 
143.234202 
143.234212 -143.234232 
143.234242 - 143.234262 
143.235012 
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Craftsman Engines Cross Reference Chart (cont.) 


Craftsman See Craftsman See Craftsman 
Engine Models Column Engine Models Column Engine Models 

143.235022 143.246242 10 143.264422 
143.235032 6 143.246252 11  143.264432-143.264482 
143.235042 13 143.246262 10 143.264492 
143.235052 143.246272-143.247292 11  143.264502 
143.235062 9 143.246302 10 143.264512 
143.235072 6 143.246312 143.264522 
143.236012 8 143.246322 11 143.264542 
143.236022 - 143.236042 11 143.246332 143.264562- 143.264672 
143.236052 8 143.246342 10 143.264682 
143.236062 11 143.246352 8  143.265012-143.265192 
143.236072 143.246362 16  143.266012 
143.236082 8 143.246382 143.266022 
143.236092 10 143.246392 8  143.266032 
143.236102 8 143.266042 
143.236112 143.254012 - 143.254052 2  143.266052 
143.236122 10 143.254062 4  143.266062 
143.236132 8 143.254072-143.254122 2  143.266082 
143.236142 11 143.254142-143.254192 4  143.266092 - 143.266132 
143.236152 8 143254212 2  143.266142-143.266242 
143.237012 19 1432254222 143.266252 
143.237022 143.254232 - 143.254292 4 143.266262 
143.237032 5 143.254302 2 143.266272- 143.266302 
143.237042 3 paarl x , 143.266312 

: 143.266322 
143.244032 2 143.254332 2 143.266332 
143.244052 143.254352 143.266352 
143.244062 143.254362 2 - 143 266352 
143.244072-143.244112 2 143.254372 4 143.266372-143.266412 
143.244202 2 143.254392 2 143.266432- 143.266452 
Des E E 

, 143.254442 4 = 

T uo o We Q E 143.267012-143.267042 
143.244262- 143.244282 2 143.254462 A 143.274022- 143.27 4072 
143.244292 - 143.244332 4 143.254472 2 143.274092- 143.274132 
143.245012 6 143.254482 143.274142 
143.245042 9 143.254492 A 143.274152 
143.245052 - 143.245072 13 143.254502 - 143.254532 2 143.274162-143.274182 
143.245082 143.255012- 143.255112 6 143.274192-143.274242 
143.245092 6 143.256012 11 143.274252 
143.245102- 143.245132 13 143.256022 g 143.274262 
143.245142 6 143.256032 10 143.274272-143.274322 
143.245152 143.256042 11 143.274402-143.274482 
143.245162 13 143.256052 g  143.275012-143.275052 
143.245172 6 143.256062 11 143.276022 
143.245182 143.256072 143.276032 
143.245192 13 143.256082 g 143.276042 
143.246012 8 143.256092 143.276052 
143.246022 11 143.256102 10 143.276062-143.276162 
143.246032 143.256112 11 143.276182 
143.246042 8 143.256122 g 143.276192 
143.246052- 143.24607 2 10 143.256132 10 143.276202 
143.246082 11 143.257012-143.257072 3 143.276222 
143.246092 — A mM uuum em ë 143276242 
143.246102 10 143.264012- 143.264042 2 143.276252 
143.246112 143.264052- 143.264082 4 143.276262 
143.246122 11 143.264092 2 143.276272 
143.246132 10 143.264102 4 143.276282 
143.246142 143.264232 - 143.264342 2 143.276292 
143.246152- 143.246212 1 143.264352- 143.264372 4 143.276302 
143.246222 10 143.264382 2 143.276322 -143.276342 
143.246232 d 143.264392- 143.264412 4 143276352 
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Craftsman Engines Cross Reference Chart (cont.) 


Craftsman 
Engine Models 


143.276362 
143.276372-143.276392 
143.276402 
143.276412 
143.276422 
143.276432-143.276472 
143.276482 
143.277012 
143.277022 


143.284012 
143.284022 
143.284032 
143.284042 
143.284052 
143.284062 
143.284072 
143.284082 
143.284092 
143.284102 
143.284112 
143.284142 
143.284152 
143.284162 
143.284182 
143.284212 
143.284312 
143.284322 
143.284332 
143.284342 
143.284352 
143.284372 
143.284382 
143.284402 
143.284412 
143.284432 
143.284362 
143.284392 
143.284442 
143.284482 
143.284452 
143.284472 
143.285012 
143.285022 
143.285032 
143.286102 
143.286022 
143.286032 
143.286072-143.286092 
143.286112 
143.286122 
143.286132 
143.286142 
143.286152 
143.286162 
143.286172 


143.505010 
143.505011 
143.521081 
143.525021 
143.526011 
143.526021 
143.526031 


See 
Column 


16 
10 


Craftsman 
Engine Models 


143.531052 
143.531082 
143.531122 
143.531132 
143.531142 
143.531 152 
143.531172 
143.531182 
143.534012-143.534072 
143.535012- 143.535062 
143.536012 -143.536062 
143.537012 


143.541012 

143.541042 - 143.541062 
143.541112- 143.541152 
143.541172- 143.541202 
143.541222 

143.541282- 143.541302 
143.544012 -143.544042 
143.545012 -143.545042 
143.546012 -143.546022 
143.547012 -143.547032 


143.551012 

143.551032 

143.551052- 143.551192 
143.554012- 143.554082 
143.555012- 143.555052 
143.556012 -143.556282 
143.557012- 143.557082 


143.565022 
143.566002 - 143.566202 
143.566212 
143.566222 - 143.566252 
143.567012- 143.567042 


143.57 1002 -143.571122 
143.571152 
143.571162 
143.571172 
143.574022 - 143.574102 
143.575012- 143.575042 
143.576002- 143.576202 


143.581002 - 143.581102 
143.584012 -143.584142 
143.5850 12 - 143.585042 
143.586012- 143.586042 
143.586052 - 143.586062 
143.586072 - 143.586082 
143.586112 -143.586142 
143.586152 

143.586162 

143.586172- 143.586242 
143.586252 

143.586262- 143.586282 
143.587012- 143.587042 


143.591012-143.591142 


143.594022 - 143.594082 
143.594092 
143.594102 
143.595012 
143.595042 
143.596012 


See 


Column 
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Craftsman 
Engine Models 


143.596022 
143.596042 
143.596052 
143.596072-143.596122 
143.597012-143.597032 


143.601022-143.601062 
143.604012 
143.604022 
143.604032 
143.604042 
143.604052 
143.604062 
143.604072 
143.605012 
143.605022 
143.605052 
143.606012 - 143.606052 
143.606092 
143.606102 
143.607012 -143.607032 
143.607042 -143.607062 


143.611012- 143.611112 
143.614012- 143.614032 
143.614042 
143.614052 
143.614062- 143.614162 
143.615012- 143.615092 
143.616012 
143.616022 -143.616112 
143.616122 
143.616132 
143.616142 
143.617012- 143.617182 


143.621012- 143.621092 
143.624012- 143.624112 
143.625012 -143.625132 
143.626012 
143.626022 
143.626032 
143.626042 
143.626052- 143.626122 
143.626132 
143.626142 
143.626152 
143.626162 
143.626172 
143.626182 
143.626192 
143.626202 
143.626212 
143.626222 — 143.626262 
143.626282 
143.626292 
143.626302 
143.626312 
143.626322 
143.627012 -143.627042 


143.631012- 143.631092 
143.634012 
143.634032 
143.635012 
143.635022 


See 
Column 
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TECUMSEH 4-STROKE 6 THROUGH 12 HP 459 


Craftsman Engines Cross Reference Chart (cont.) 


Craftsman See Craftsman See Craftsman See 
Engine Models Column Engine Models Column Engine Models Column 

143.635032 6  143.656202 8 1434674012 a 
143.635052 9  143.656212 11 143.675012 6 
143.636012 11 143.656222 143.675022 
143.636022 143.656232 10 143.675032 9 
143.636032 10 143.656242 11 143.675042 6 
143.636042 11 1434656252 8 143.676012 11 
143.636052 8 143.656262 10 143.676022 
143.636062 10 143.656272 143.676032 10 
143.636072 11 143.656282 11 143.676042 11 
143.637012 3  143.657012-143.657052 3 143.676052 
ae mb ————— 143.676062 16 
143.641012-143.641062 1  143.661012-143.661062 1 143.676072 
143.641072 2 143.664012- 143.664332 2 143.676102 10 
143.644012 -143.644082 2 143.665012- 143.665082 6 143.676112 8 
143.645012-143.645032 6 143666012 10 1423676122 10 
143.646012- 143.646032 10 143.666022 143.676132 8 
143.646042 "moo eee 11 143.676142 11 
143.646072- 143.646102 10 143.666082 11 143676162 
143.646112 p e 143.676172 10 
143.646132 143.666152 II 143676192 10 
143.646142 11  143.666162 143.676202 11 
143.646152 10 1434666172 9 143676212 16 
143.646162 11 143.666202 143.676222 11 
143.646172 10 1439666222 10 143676232 8 
143.646182 143.666232 11 143676242 8 
143.646192 8 1439666242 Š 143.676252 11 
143.646202 1 í 10 143.676262 16 
143.646212-143.646232 11 y s = Pa 143.677012 3 
143.647012- 143.647062 : 

012-143.64706 E x 143.677022 
143.651012-143.651072 1 143.666302 10 
143.654022 -143.654322 2  143.666312 143.686012 Ay 
143.655012 6 143.666322 11 143.686022 
143.655032 143.666332 16 143.686032 11 
143.656012-143.656052 8 143.666342 10 143.686042 
143.656062 10 143.666352 11 143.686052 
143.656082 11 143.666362 16 143.686062 10 
143.656092 8  143.666372 8 143.686072 9 
143.656102 10 143.666382 10 143.687012 3 
143.656112 8 143.667012 3 
143.656122- 143.656152 10 143.667022 143.694126 4 
143.656162- 143.656182 8 143.667032 6 143.694132 2 
143.656192 10 143.667042-143.667082 3 143.694134 11 
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Torque Specifications 


Model Part Inch Pounds A. Pounds 

Cylinder Head Bolts 160-200 13-16 
Connecting Rod Bolts 65-75 310-35 
ECH90, ECV 100, TNT 100 75-80 6.2-6.7 
TVS120, 5 H.P. Small Frame 
(Durlok Rod Bolts) 110-130 9.1-10.8 

6 H.P. Medium Frame 86-110 7.1-9.1 

6 H.P. Medium Frame (Durlok Rod Bolts) 130-150 10.8-12.5 
ECV105, ECV110, ECV120, TNT120 80-95 6.6-7.9 

7, 8 & 10 Medium Frame 106-130 8.8-10.8 

7,88 10 Medium Frame (Durlok Rod Bolts) 150-170 12.5-14.1 
Cylinder Cover or Flange-to-Cylinder 65-110 5:559 
Cylinder Cover 6-7 H.P. Medium Frame, H Models 100-140 8.3-11.6 
Flywheel Nut 360 - 396 30-33 
Spark Plug 180-360 15-30 
Magneto Stator to Cylinder 40 -90 IES 
Starter to Blower Housing or Cylinder 40-60 3.5-5 
Housing Baffle to Cylinder 48-72 4-6 
Breather Cover (Top Mount ECV) 40-50 3.3-4.1 
Breather Cover 20 - 26 1.7 -2.1 
Intake Pipe to Cylinder 72-96 6-8 
Carburetor to Intake Pipe 48-72 4-6 
Air Cleaner to Carburetor (Plastic) 8-12 1 
Tank Plate to Bracket (Plastic) 100-144 9-12 
Tank to Housing 45-65 3.7-5 
Muffler Bolts to Cylinder 

1-5 H.P. Small Frame 30-45 25-35 

4—5 H.P. Medium Frame 90-150 8-12 
6:1 Gear Reduction Cover to Housing 100-144 85=12 
Gear Reduction Cover to Housing 65-110 5=9 
Oil Drain Plug | 
Ve— 27 35-50 1.1-4.1 
Va — 18 65-85 4.5-7 
38— 18 80 - 100 6.6-9 
Y8— 18 90-150 7.5-12.5 
Va- 14 | 80-100 6.6-9 
Ball Bearing Retainer 2.5 | ME 

2.5—5 H.P. Small Frame 45 —60 3.7 -5 

5-10 H.P. Medium Frame 15-22 135 
Craftsman Exclusive Fuel System to Cylinder 72-96 6-8 


Electric Starter-to-Cylinder 50-60 4-5 
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TECUMSEH 4-STROKE 6 THROUGH 12 HP 


Engine Specifications 


Reference Column 1 2 3 4 5 6 7 8 9 
Displacement TES) 9.06 10:5 10.0 10.5 12.0 11.04 1353 12.17 
Stroke Wise “e. — 35g ` "ek Ug 15/8" 24" 21/2" 2a" 
Bore — | 23125 25000 2625 2.625 2625 2812 25000 2625 2625 

23135 2.5010 2.626 2.626 2.626 2.813 2.5010 2.626 2.626 
Timing Dimension V.060 V.065 V.035 0385 085 V040 V050 V00 H050 
Before Top Dead .070 .060 
Center for 
Vertical Engines 
Timing Dimension H.060  H.030  H.035 H.055 H.050 H050  H.050 
Before Top Dead .070 040 
Center for 
Horizontal Engines 
Point Setting .020 020 .020 .020 020 020 .020 .020 .020 
Spark Plug Gap .030 030 030 .030 030 .030 .030 .030 030 
Valve 010 010 .010 .010 .010 010 .010 .010 010 
Clearance Both Both Both Both Both Both Both Both Both 
Valve Seat 46 46 46 46 46 46 46 46 46 
Angle 
Valve Spring 135 37185" 4995 — CIE" 1.135" m35. 1562 1462 1462 
Free Lenqth 
Valve Guides 2805 .2805 2805 2805 2807 In 280 3432 .3432 343 
Over-Size .2815 .2815 2815 2815 2817 Ex 278 3442 .3442 .344 
Dimensions 
Valve Seat Width .035 .035 035 035 035 035 042 042 042 
045 045 045 045 045 045 052 052 052 
Crankshaft 005 005 005 005 005 005 005 005 005 
End Play 027 .027 027 027 027 027 .027 027 .027 
Crankpin Journal 8610 .8610 .9995 8610 9995 9995 10615 10615 1.0615 
Diameter 8615 8615 10000 8615 10000 10000 1.0620 10620 1.0620 
Cylinder Main 8755 8755 10005 8755 10005 10005 1005 10005 10005 
Bearing Dia 8760 8760 10010 8760 10010 10010 10010 10010 1.0010 
Cylinder Cover 8755 8755 10005 8755 12010 10005 1005 10005 10005 
Main Bearing Dia 8760 8760 10010 8760 12020 1.0010 10010 10010 1.0010 
Conn. Rod Dia 8620 8620 10005 8620 10005 10005 10630 10630 1.0630 
Crank Bearing 8625 8625 10010 8625 10010 10010 10635 10635 10635 
Piston 2.3090 2.4950 26200 26200 2604 2.8070 2.492 26210 26210 
Diameter 23095 24955 26205 26205 2608 2.8075 24945 26215 26215 
Piston Pin 5629 5629 5629 5629 5631 5629 6248 6248 6248 
Diameter 5631 5631 5631 5631 5635 5631 6250 6250 .6250 
Width of Comp 0955 0955 0925 0955 0955 0955 0955 0955 .0955 
Ring Groove 0977 0975 0935 0975 0975 0975 .0975 .0975 0975 
Width of Oil 125 125 156 156 156 156 156 156 156 
Ring Groove 127 127 158 158 158 158 158 158 158 
(Top) 002 002 002 003 002 002 
Side Clear- Comp 002 002 004 005 005 004 002 004 004 
ance of Ring 005 003 003 
Groove (Bot ) 001 001 001 002 002 002 
Oil 004 004 004 003 004 004 
Ring End 007 007 007 007 007 007 007 007 007 
Gap 020 020 020 020 020 .020 020 020 020 
Top Piston 0015 015 0165 017 017 017 015 017 017 
Land Clearance 0145 018 0215 022 022 022 018 020 020 
Piston Skirt 0025 0045 0045 0045 0050 0045 0055 .0035 0035 
Clearance 0040 0060 0060 0060 0065 0060 0070 0050 0050 
Camshaft 4975 4975 4975 4975 505 4975 6230 6230 6230 
Bearing Dia 4980 4980 4980 4980 513 4980 6235 6235 6235 
Dia of Crankshaft 8735 8735 9985 8735 9985 9985 9985 9985 9985 
Mag Main Brg 8740 8740 9990 8740 9990 9990 9990 .9990 9990 
Dia of Crankshaft 8735 8735 9985 8735 9985 9985 9985 9985 9985 
PTO Main Brg 8740 8740 9990 8740 9990 9990 9990 9990 9990 


A For VM80 & HMBO engines only Displacement is 19 41 
B For VM80 & HM80 engines only — Bore is 3 125"/3.126" (De) 
C For VM80 & HMBO engines only — Piston Diameter is 3.1205" 3.1195" 
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Engine Specifications (cont.) 


Reference Column 10 11 12 13 14 15 16 17 
Displacement 150 18 65 115 12.0 100 12.0 20.2 17 16 
See Note A 
Stroke 2171325" 2732 151.6" 15, 6 127 32” 15916" 2212 2173 
See Note B 
Bore 2750 3.062 2.750 2812 2625 2.812 3.187 2.9375 
2751 3.063 2751 2813 2 626 2813 3.188 2 9385 
Timing Dimension V 050 V 070 V 035 V.035 V 035 V 035 V 070 V 070 
Before Top Dead 
Center for 
Vertical Engines 
Timing Dimension H 050 H 070 I |  H070  H070 
Before Top Dead 
Center for 
Horizontal Engines 
Point Setting 020 020 020-^ 020 .020 020 020 .020 
Spark Plug Gap 030 .030 .030 030 .030 .030 .030 030 
Valve Clearance 010 010 010 010 010 010 010 010 
Both Both Both Both Both Both Both Both 
Valve Seat 46 46 46 46 46 46 46 46 
Angle 
Valve Spring 1462 1 462’ 1 135” 1135" 14 135” 16135! 1 462 1.462 
Free Length 
Valve Guides 3432 3432 2805 2805 2805 2805 3432 3432 
Over-Size 3442 3442 2815 2815 2815 2815 3442 3442 
Dimensions 
Valve Seat Width 042 042 035 035 035 035 042 042 
052 052 045 045 045 045 052 052 
Crankshaft 005 005 .005 005 005 005 .005 .005 
End Play 027 027 027 027 027 027 027 027 
Crankpin Journal 1 1865 11865 9995 9995 8610 9995 11865 1.1865 
Diameter 1 1870 1 1870 1.0000 1 0000 8615 1 0000 1 1870 1 1870 
Cylinder Main 1 0005 1.0005 1.0005 10005 8755 1.0005 10005 1.0005 
Bearing Dia 10010 10010 10010 10010 8760 10010 1.0010 10010 
Cylinder Cover 1.0005 11890 10005 1 0005 8755 1 0005 1 1890 1 1890 
Main Bearing Dia 10010 1.1895 1.0010 1.0010 8760 10010 1.1895 1.1895 
Conn Rod Dia 11880 — 11880 10005 10005 8620 10005 11880 11880 
Crank Bearing 1 1885 1.1855 10010 1.0010 .8625 10010 1.1885 1.1885 
Piston 2 7450 3.0575 2.7450 2.8070 2 6200 2.8070 3.1817 2.9325 
Diameter 2.7455 3.0585 2.7455 2.8075 2.6205 2.8075 3.1842 2.9335 
See Note C 
Piston Pin 6248 6248 5629 5629 5629 5629 6248 6248 
Diameter 6250 6250 5631 5631 5631 5631 6250 6250 
Width of Comp 0795 0955 0795 0955 0955 0955 0955 0975 
Ring Groove 0805 0975 0815 0975 0975 0975 0975 0955 
Width of Oil 188 188 1565 1565 1565 1565 188 188 
Ring Groove 189 190 1585 1585 1585 1585 190 190 
(Top) 002 003 .002 003 003 0028 0020 0028 
Side Clear- Comp 003 004 004 004 0045 0039 0050 0051 
ance of Ring 
Groove (Bot) 001 002 .001 001 0010 .0018 001 0018 
Ou .003 003 002 002 0030 0038 004 .0029 
Ring End 007 007 .007 .007 .007 007 .007 007 
Gap 020 020 .020 020 020 020 020 020 
Top Piston 023 031 .024 018 017 017 029 030 
Land Clearance .028 034 027 021 022 022 034 035 
Piston Skirt 0045 .0035 0045 0045 0045 0045 0028 004 
Clearance 0060 0055 0060 0060 .0060 0060 0063 .006 
Camshaft 6230 6230 4975 4975 4975 4975 6230 6230 
Bearing Dia 6235 6235 .4980 4980 4980 4980 6235 6235 
Dia. of Crankshaft .9985 .9985 9990 9990 8735 9985 9985 9985 
Mag Main Brg 9990 9990 .9995 9995 8740 9990 9990 9990 
Dia. of Crankshaft .9985 11870 9985 9985 8735 9985 11870 11870 
P T.O. Main Brg 9990 1 1875 .9990 9990 8740 .9990 1 1875 1 1875 
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Tecumseh 2-Stroke 
2 through 5 Hp 


ENGINE IDENTIFICATION 


The identification taps may be located at a 
variety of places on the engine. The type num- 
ber is the most important number since it must 
be included with any correspondence about a 
particular engine. 

Early engines listed the type number as a suf- 
fix of the serial number. For example on num- 
ber 123456789 P 234, 234 is the type number. 
In the number 123456789 H 104-02B; 104- 
02B is the type number. In either case the type 
number is important. 

If you use short block to repair the engine, be 
sure that you transfer the serial number and 
type number tag to the new short block. 

On the newer engines, reference is some- 
times made to the model number. The model 
number tells the number of cylinders, the de- 
sign (vertical or horizontal) and the cubic inch 
displacement. 


EXAMPLES 
(1) AH-520 


| Uno-e CUBIC INCHES (5 20) 
HORIZONTAL 
SINGLE CYLINDER 


(2) AV-600 
| A CUBIC INCHES (6 00) 
VERTICAL 
SINGLE CYLINDER 


Model number interpretation 


MAINTENANCE 


Air Cleaners 


The instructions below detail the procedures 
involved in cleaning the various types of ele- 
ments. See the illustrations for exploded views 
to aid disassembly and assembly. 


D STAMPED ON CRANKCASE 
E STAMPED ON CYLINDER FLANGE 
F STAMPED ON STARTER PULLEY 


A NAMEPLATE ON AIR SHROUD 
B MODEL & TYPE NUMBER PLATE 
C METAL TAG ON CRANKCASE 


Location of identification numbers on 2 cycle engines 
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SCREEN MUST BE POSITIONED 
WITH EDGES AWAY FROM 


sage? ge 


POLYURETHANE 
ELEMENT 


COVER 


Exploded view of polyurethane air cleaner 


9 
D 


POLYURETHANE AIR CLEANER 


1. Wash the element in a solvent or deter- 
gent and water solution by squeezing similar to 
a sponge. 

2. Clean the air cleaner housing and cover 
with the same solution. Dry thoroughly. 

3. Dry the element by squeezing or with 
compressed air if available. 

4, Apply a generous quantity of oil to the ele- 
ment sides and open ends. Squeeze vigorously 
to distribute oil and to remove excess oil. 


ALUMINUM FOIL AIR CLEANER 


1. Dip the aluminum foil filter in solvent. 
Flush out all dirt particles. 

2. Shake out the filter thoroughly to remove 
all solvent, then dip the filter element in oil. Al- 
low the oil to drain from the filter. Clean the 
screens and filter body. 

NOTE: The concave screen and retainer cou- 

er or ring are not used on later models. They 

are replaced with a clip which rolls into the 
groove in the lip of the body. 


FILTER ELEMENT CLIP 


SCREEN 


BODY FLAT SCREEN 


Exploded view of aluminum foil type air cleaner 


FELT TYPE AIR CLEANERS 


1. To clean felt air cleaners, merely blow 
compressed air through the element in the re- 
verse direction to normal air flow. Felt ele- 
ments may also be washed in nonflammable 
solvents or soapy water. Blow dry with com- 
pressed air. 
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NOTE 


THIS GASKET USED ONLY 
ON POWER PRODUCTS 641 
SERIES AND UP WITH A 
#450226 ELEMENT 


GASKET 
Exploded view of felt type air cleaner 


NOTE: Power Products type numbers 641 
and up, use a gasket between the element and 
the base. The gasket ts used only with this ele- 
ment; earlier versions did not have a gasket. 


FIBER ELEMENT AIR CLEANER 


1. Remove the filter and place the cover in a 
normal position on the filter. With the filter ele- 
ment down to semi-seal it, blow compressed air 
through the cover hole to reverse air flow, forc- 
ing dirt particles out. 

2. Clean the cover mounting bracket with a 
damp cloth. 


DRY PAPER AIR CLEANER 


1. Tap the element on a workbench or any 
solid object to dislodge larger particles of dirt. 

2. Wash the element in soap and water. 
Rinse from the inside until it is thoroughly 
flushed and the water coming through is free of 
soap. 

3. Allow the element to dry completely or use 
low pressure compressed air blown from the in- 
side to speed the process. 

4. Inspect the element for cracks or holes, 
and replace if necessary. 


PAPER ELEMENT 


Ke 


Exploded view of paper element type air cleaner 
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Lubrication 
OIL AND FUEL RECOMMENDATIONS 


Power Products 2 cycle engines are mist-lu- 
bricated by oil mixed with the gasoline. For the 
best performance, use regular grade, leaded 
fuel, with 2 cycle or outboard oil rated SAE 30 
or SAE 40. Regular grade unleaded fuel is an 
acceptable substitute. The terms 2 cycle or out- 
board are used by various manufacturers to 
designate oil they have designed for use in 2 cy- 
cle engines. Multiple weight oil such as all sea- 
son 10W-30, are not recommended. 

If you have to mix the gas and oil when the 
temperature is below 35°F (1.6°C), heat up the 
oil first, then mix it with the gas. Oil will not 
mix with gas when the temperature is ap- 
proaching freezing. However, if you use oil that 
has been warmed first it will not be affected by 
low temperatures. 

The proportion of oil to fuel is absolutely crit- 
ical to two-stroke operation. If too little oil is 
used, overheating and damage to engine parts 
will occur (this can even result from running 
the engine too lean). If excessive oil is used, 
spark plug fouling, smoke in the exhaust, and 
even misfire can occur. Mix carefully and pre- 
cisely. Follow Power Products recommenda- 
tions for your particular engine, and disregard 
fuel container labels. 

Fuel/oil mix must be clean and fresh. Fuel de- 
teriorates enough to form troublesome gum 
and varnish after more than a month. Dirt in 
the fuel can cause clogging of carburetor pas- 
sages and even engine wear. 


Tune-Up Specifications 

All spark plugs are gapped at 0.035 in. 
(0.90mm). Because of the great number of indi- 
vidual models of Power Products engines that 
exist, an individual chart of Tune-Up specifica- 
tions is impractical. Refer to the charts at the 
end of this section for breaker point gap and 
timing dimension specifications. 


Spark Plugs 


Spark plugs should be removed and cleaned 
of deposits frequently, especially in two-stroke 
engines because they burn the lubricating oil 
right with the fuel. Carefully inspect the plug 
for severely eroded electrodes or a cracked insu- 
lator, and replace the plug if either condition 
exists or if deposits cannot be adequately re- 
moved. Set the gap to 0.035 in. (0.90mm) with a 
wire type feeler gauge, and install the plug, 
torquing it to 18-22 ft. lbs. 

Make sure to replace the plug with one of the 
same type and heat range. If the plug is fouled, 
poor quality or old fuel, a rich mixture, or the 


TECUMSEH 2-STROKE 2 THROUGH 5 HP 


wrong fuel/oil mix may be at fault. Also, make 
sure the engine's exhaust ports are not clogged. 


Breaker Points 
REMOVAL AND INSTALLATION 


1. First remove the flywheel as described 
below: 

a. Remove the screws, engine shroud, and 
starter. Determine the direction of rotation 
of the flywheel nut by looking at the threads. 
Then, place a box wrench on the nut and tap 
with a soft hammer in the proper direction. 

b. The flywheel is removed with a special 
puller or a special knock off tool. The knock 
off tool must not be used on 660, 670, or 1500 
ball bearing models. To use the knock off 
tool, screw it onto the crankshaft until it 1s 
within Lie in. (1.6mm) of the flywheel. Hold 
the flywheel firmly and rap the top of the 
puller sharply with a hammer to jar it loose. 
Pull the flywheel off. 

c. Ifapuller is being used, the flywheel will 
have three cored holes into which a set of self- 
tapping screws are turned. The handle which 
operates the bolt at the center of the puller's 
collar is then turned to pull the flywheel off 
the crankshaft. If this 1s not adequate to do 
the job, heat the center of the alloy flywheel 
with a butane torch to expand it before turn- 
ing the puller handle. 

2. Remove the nuts that hold the electrical 
leads to the screw on the movable breaker point 
spring. Remove the movable breaker point from 
the stud. 

3. Remove the screw and stationary breaker 
point. Put a new stationary breaker point on 
breaker plate; install the screw, but do not 
tighten it fully. 

4. Position a new movable breaker point on 
the post. 

5. Check that the new points contact each 
other properly and remove all grease, finger- 
prints, and dirt from the points. 


ADJUSTMENT 


1. If necessary (as when checking the gap of 
old points), loosen the screw which mounts the 
stationary breaker contact. Rotate the crank- 
shaft until the contact cam follower rests right 
on the highest point of the cam. 

2. Using a flat feeler gauge of the dimension 
shown under “point gap" in the charts at the 
rear of this section, check the dimension of the 
gap and, if incorrect, move the breaker base in 
the appropriate direction by wedging a screw- 
driver between the dimples on the base plate 
and the notch in the breaker plate. When gap is 
correct, tighten the screw. Recheck the gap and, 
if necessary, reset it. 
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POINT GAP 


JUST AS POINTS OPEN 
TIGHTEN STATOR BOLTS 
BE SURE POINTS ARE 


y CLEAN AND ALIGNED 
e 
y Te Ë. 
Re i 
TURN STATOR INTO | wi 
CRANKSHAFT — 
ROTATION 


IF CONTINUITY LIGHT 
IS USED, REMOVE WIRES 


Adjusting ignition timing 


Adjusting Ignition Timing 

1. Remove the spark plug and install a spe- 
cial timing tool or thin ruler. With the tool 
lockscrew loose or the ruler riding on the pis- 
ton, rotate the crankshaft back and forth to 
find Top Dead Center. Tighten the tool 
lockscrew or use a straightedge across the cylin- 
der head, if you’re using a ruler, to measure 
Top Center. Look up the timing dimension in 
the specifications at the back of this section. 

2. Turn the crankshaft backwards so the pis- 
ton descends. Then, reset the position of the 
special tool downward the amount of the di- 
mension and tighten the lockscrew, or move the 
ruler down that amount. 

3. Very carefully bring the piston upward by 
turning the crankshaft until the top of the pis- 
ton just touches the tool or ruler. 

4. Install a piece of cellophane between the 
contact surfaces. Loosen the ignition stator 
lockscrews and turn the stator until the cello- 
phane is clamped tightly between the contact 
surfaces. Turn the stator until the cellophane 
can just be pulled out (as contacts start to 
open), and then tighten the stator lockscrews. 


Magneto Armature Air Gap 


There are two types of magnetos. Compare 
appearance of your engine with each illustra- 
tion to determine whether it looks like the type 


AIR GAP 
DIMENSION 


005 < 
008 Bv. 


-— 


Adjusting magneto armature air gap. Note mag- 
nets on flywheel 


Adjusting magneto armature air gap. Note wider 
gap 


which employs a gap of 0.005-0.008 in. (0.13- 
0.20mm) or the type with a gap of 0.015 in. 
(0.38mm). 

1. Loosen the two screws which hold the 
laminations and coil to the block. Turn the fly- 
wheel around so the magnets line up directly 
with the ends of the laminations. Pull the 
laminations/coil assembly upward. 

2. Insert a gap gauge of 0.005-0.008 in. 
(0.13-0.20mm) between the flywheel and lami- 
nations on either side. On units with a gap of 
0.015 in. (0.38mm), use two of the above num- 
bered parts or a 0.015 in. (0.38mm) gauge. Al- 
low the attraction of the magnets to pull the 
coil/laminations assembly toward the flywheel. 

3. On the magneto type with a 0.005-0.008 
in. (0.13-0.20mm) dimension, use Loctite® 
Grade À on the screws and torque to 35-45 inch 
lbs. On the other type magneto, torque the 
screws to 20-30 inch lbs. Recheck the gap and 
readjust, if necessary. 


Mixture Adjustment 


1. If the engine will not start or the carbure- 
tor has recently been disassembled, both idle 
and main mixture screws may be turned in very 
gently until they just bottom, and then turned 
out exactly one turn. In this case, back out the 
idle speed screw until throttle 1s free, then turn 
screw in until it just contacts the throttle. Turn 
it one turn more exactly. 

2. Allow the engine to warm up to normal 
running temperature. With the engine running 
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at maximum recommended rpm, loosen the 
main metering screw until the engine rolls, 
then tighten the screw untilthe engine starts to 
cut out. Note the number of turns from one ex- 
treme to the other. Loosen the screw to a point 
midway between the extremes. 
3. Set the throttle to idle speed and repeat 
Step 2 for that adjusting screw. 
NOTE: Some carburetors do not have a main 
mixture adjustment. Others employ a drilled 
mixture screw which provides about the right 
mixture when fully screwed in. In some 
weather conditions, operation may be im- 
proved by setting this screw just slightly off 
the seat for smoother running. 


Governor Adjustments 


POWER TAKEOFF END MECHANICAL 
GOVERNOR 


1. To adjust the governor, remove the out- 
board bearing housing. Use a Y, in. allen 
wrench to loosen the set screw. 

2. Squeeze the top and bottom governor 
rings, fully compressing the governor spring. 

3. Hold the upper arm of the bell crank par- 
allel to the crankshaft and insert a ‘9 in. allen 
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POSITION / 
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WË 
Lal 
CLOSED THROTTLE 
POSITION 
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I WRENCH 


GOVERNOR 
SPRING 


TIGHTEN 
COMPRESSED 


SETSCREW 


Adjusting the PTO end mounted governor 
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wrench between the upper ring and the bell 
crank. 

4. Slide the governor assembly onto the 
crankshaft so that the allen wrench just touch- 
es the bell crank. 

5. Tighten the set screw to secure the gover- 
nor to the crankshaft. 

6. Install the bearing adapter, mount the en- 
gine, and check the engine speed with a tachom- 
eter. It should be about 3200-3400 rpm. 

NOTE: Never attempt to adjust the governor 

by bending the bellcrank or the link. 

7. If the speed is not correct, readjust the 
governor by moving the assembly toward the 
crankcase to increase speed, and away from the 
crankcase to decreased speed. 


MECHANICAL FLYWHEEL TYPE GOVER- 
NOR ADJUSTMENT 


As engine speed increases, the links are 
thrown outward, compressing the link springs. 
The links apply a thrust against the slide ring, 
moving it upward and compressing the gover- 
nor spring. As the slide ring moves away from 
the thrust block of the bellerank assembly, the 
throttle spring causes the thrust block to main- 
tain engagement and close the throttle slightly. 

As the throttle closes and engine speed de- 
creases, force on the slide ring decreases so that 
it moves downward, pivots the bellcrank out- 
ward to overcome the force of the throttle 
spring, and opens the throttle to speed up the 
engine. In this manner, the operating speed of 
the engine is stabilized to the adjusted governor 
setting. 

1. To adjust the governor, loosen the bracket 
screw and slide the governor bellcrank assem- 
bly toward or away from the flywheel. Move the 
bellcrank toward the flywheel to increase speed 
and away from the flywheel to decrease speed. 

2. Tighten the screw to secure the bracket. 

3. Make minor speed adjustments by bend- 
ing the throttle link at the bend in the center of 
the link. 

NOTE: Do not lubricate the governor assem- 


SLIDE RING LINK SPRING 
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THROTTLE 


BELL CRANK 
|] ] BRACKET 


Flywheel mounted governor assembly (cutaway 
view) 
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bly or the gouernor bellcrank assembly of fly- 
wheel mounted governors. 


ADJUSTING 2-CYCLE AIR VANE 
GOVERNORS 


1. Loosen the self-locking nut that holds the 
governor spring bracket to the engine 
crankcase. 

2. Adjust the spring bracket to increase or 
decrease the governor spring tension. Increas- 
ing spring tension increases speed and decreas- 
ing spring tension decreases speed. 

3. After adjusting, the spring bracket should 
not be closer than ie in. (1.6mm) to the 
crankcase. 7 

4. Tighten the self-locking nut. 


DIRECTION OF AIR FLOW 


AIR VANE —— 


PIVOT PIN 


PIN 
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SHAFT LEVERS 
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Diagram of an air vane governor 


FUEL SYSTEM 


Carburetor 
REMOVAL AND INSTALLATION 


1. Remove the air cleaner. Drain the fuel 
tank. Disconnect the carburetor fuel lines. 

2. If necessary, remove any shrouding or 
control panels to gain access to the carburetor. 

3. Disconnect the choke or throttle control 
wires at the carburetor. 

4. Remove the cap screws, or nuts and lock- 
washers and remove the carburetor from the 
engine. 

9. To install, reverse the removal procedure, 
using new gaskets. 


OVERHAUL 


Tecumseh two-and four-stroke engines em- 
ploy a common series of carburetors. Refer to 
the Four-Stroke Tecumseh Engine section for 
specific carburetor overhaul procedures. 
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DETENT REFERENCE 
MARKS 


OFFSET 
THROTTLE 
SHUTTER 


Position detent reference marks of throttle shutter 
as shown 


Idle Governor 
SERVICE 


1. Remove the shutter fastener and allow the 
shutter to drop out of the air horn. 

2. Notelocation of the spring end in the disc- 
shaped throttle lever. The spring should be 
placed into the same hole during reassembly. 

3. Remove the retainer clip and lift out the 
throttle shaft. 

4. Replace all worn parts and reassemble in 
reverse order. 

NOTE: Note the position of the throttle shut- 

ter, as shown. The reference marks must be 

positioned as shown when shutter is 
installed. 


Fuel Pump 
SERVICE 


Float Type Carburetor With Integral Pump 


1. If the engine runs, but roughly, make both 
carburetor mixture adjustments. 

2. Make sure the fuel supply is adequate and 
the tank is in the proper position. 
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Integral type fuel pump 
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3. Make sure the fuel tank valve is open. 

4. Make sure the pick-up tube is not cracked. 

5. Remove the carburetor and make sure the 
pulsation passage is properly aligned. 

6. Check for air leaks at the gasket surface. 

7. Remove the cover and check the condition 
of the inlet and outlet flaps—if curled, replace 
the flap leaf. 


ENGINE OVERHAUL 


Disassembly 
SPLIT CRANKCASE ENGINES 


1. Remove the shroud and fuel tank if so 
equipped. 

2. Remove the flywheel and the ignition 
stator. 

3. Remove the carburetor and governor link- 
age. Carefully note the position of the carbure- 
tor wire links and springs for reinstallation. 

4. Lift off the reed plate and gasket if present 
and inspect them. They should not bend away 
from the sealing surface plate more than 0.010 
in. (25mm) 


Checking the reed valve clearance 


5. Remove the spark plug and inspect it. 

6. Remove the muffler. Be surethat the muf- 
fler and the exhaust ports are not clogged with 
carbon. Clean them if necessary. 

7. Remove the transfer port cover and check 
for a good seal. 

8. Remove the cylinder head, if so equipped. 
NOTE: Some models utilize a locking com- 
pound on the cylinder head screws. Remov- 
ing the screws on such engines can be diffi- 
cult. This is especially true with screws hav- 
ing slotted head for a straight screwdriver 
blade. The screws can be removed if heat is 
applied to the head of the screw with an elec- 
tric soldering iron. 

9. On engines having a governor mounted on 
the power take-off end of the crankshaft, re- 
move the screws that hold the outboard bearing 
housing to the crankcase. Clean the PTO end of 
the crankshaft and remove the outboard bear- 
ing housing and bearing. Loosen the set screw 
that holds the governor assembly to the crank- 
shaft, slide the entire governor assembly from 
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the crankshaft. Remove the screw that holds 
the governor bellerank bracket to the crank- 
case. Remove the governor bellcrank and 
bracket. 

10. Make match marks on the cylinder and 
crankcase. Remove the four nuts and lockwash- 
ers that hold the cylinder to the crankcase. 

11. Remove the cylinder by pulling it straight 
out from the crankcase. 

12. To separate the two crankcase halves, re- 
move all of the screws that hold the crankcase 
halves together. 

13. With the crankcase in a vertical position, 
grasp the top half of the crankcase and hold it 
firmly. Strike the top end of the crankcase with 
a rawhide mallet, while holding the assembly 
over a bench to prevent damage to parts when 
they fall. The top half of the crankcase should 
separate from the remaining assembly. 

14. Invert the assembly and repeat the proce- 
dure to remove the other casting half from the 
crankcase on ball bearing units. 

15. Each time the crankshaft is removed from 
the crankcase, seals at the end of the crankcase 
should be replaced. To replace the seals, use a 
screwdriver or an ice pick to remove the seal re- 
tainers and remove and discard the old seals. 
Install the seals in the bores of the crankcase 
halves. The seals must be inserted into the 
bearing well with the channel groove toward 
the internal side of the crankcase. Retain the 
seal with the retainer. Seat the retainer spring 
into the spring groove. 


UNIBLOCK ENGINES 


1. Remove the shroud and fuel tank. Note 
the condition of the air vane governor, if so 
equipped. 

2. Remove the starter cap and flywheel nut, 
noting the position of the belleville washer. 

3. Remove the flywheel— see ''Breaker 
Points Removal and Installation," above. 

4. Remove the head. Save the old head gas- 
ket for use when replacing the piston, but pro- 
cure a new gasket for use in final assembly. 

5. Remove the cylinder block cover plate to 
gain access to the connecting rod bolts. 

6. Note the location of the connecting rod 
match marks for reassembly. 

7. Removethe piston. Remove the ridge first, 
if necessary, with a ridge reamer. Push the pis- 
ton and connecting rod through the top of 
cylinder. 

8. Remove the crankshaft from the cylinder 
block assembly. On engines with crankshaft 
ball bearings: 

a. Remove the four shroud base screws 
and tap the shroud base so the base and 
crankshaft can be removed together. 

b. To remove bearing with crankshaft 
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from base: USE SAFETY GLASSES AND 
HEAT RESISTANT GLOVES. Using a pro- 
pane torch, heat the area on the base around 
the outside of the bearing until there is 
enough expansion to remove the base from 
the bearing on the crankshaft. Now remove 
and discard the seal retainer ring, seal retain- 
er and seal. 

c. To remove the bearing race, remove the 
retainer ring on the crankshaft with snap 
ring pliers, and with the use of a bearing 
splitter or arbor press, remove the ball 
bearing. 

CAUTION: Support the crankshaft’s top 

counterweight to prevent bending. Also, bear- 

ing is to be pressed on via the inner race only. 
On other engines: 

When equipped with a sleeve or needle bear- 
ing, use a seal protector and lift the crankshaft 
out of the cylinder. Be careful not to lose the 
bearing needles. 

When equipped with a ball bearing, use a 
mallet to strike the crankshaft on the P.T.O. 
end while holding the block in your hand. 

9. In assembly, bear the following points in 
mind: 

a. Use a ring compressor to install piston. 
Be careful not to allow the rings to catch on 
the recess for the head gasket. Use the old 
head gasket to take up the space in the recess. 
Do not force the piston into the cylinder, or 
damage to rings or piston could occur. 

b. To install the ball bearing on the crank- 
shaft, slide the bearing on the crankshaft and 
fit it on the shaft by tapping using a mallet 
and tool, part number 670258 or press the 
ball bearing on the crankshaft with an arbor 
press. Install the retainer ring. 

c. To install the crankshaft with a ball 
bearing, heat the shroud base to expand the 
bearing seat and drop the ball bearing into 
the seat of the base shroud. Allow it to cool. 
Install a new seal retainer ring, seal retainer, 
and seal. 

10. After the shroud base and flywheel are 
back in place, adjust the air gap between the coil 
core and flywheel as described above under 
"Magnet Air Gap Adjustment.” 


Connecting Rod Service 


1. For engines using solid bronze or alumi- 
num connecting rods, remove the two self-lock- 
ing cap screws which hold the connecting rod to 
the crankshaft and remove the rod cap. Note 
the match marks on the connecting rod and 
cap. These marks must be reinstalled in the 
same position to the crankshaft. 

2. Engines using steel connecting rods are 
equipped with needle bearings at both crank- 
shaft and piston pin end. Remove the two set 
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BUSHING 


MATCH MARKS 


ROD CAP 
Connecting rod match marks 


screws that hold the connecting rod and cap to 
the crankshaft, taking care not to lose the nee- 
dle bearings during removal. 

3. Needle bearings at the piston pin end of 
steel rods are caged and can be pressed out as 
an assembly if damaged. 

4. Check the connecting rod for cracks or dis- 
tortion. Check the bearing surfaces for scoring 
or wear. Bearing diameters should be within 
the limits indicated in the table of specifications 
located at the end of this section. 

5. There are two basic arrangements of nee- 
dles supplied with the connecting rod crank- 
shaft bearing: split rows of needles and a single 
row of needles. Service needles are supplied 
with a beeswax coating. The beeswax holds the 
needles in position. 

6. To install the needle bearings, first make 
sure that the crankshaft bearing journal and 
the connecting rod are free from oil and dirt. 

7. Place the needle bearings with the bees- 
wax onto a cool metallic surface to stiffen the 
beeswax. Body temperature will melt the wax, 
so avoid handling. 

8. Remove the paper backing on the bearings 
and wrap the needles around the crankshaft 
journal. The beeswax will hold the needles onto 
the journal. Position the needles uniformly 
onto the crankpin. 

NOTE: When installing the split row of nee- 

dles, wrap each row of needles around the 

Journal and try to seal them together with 

gentle but firm pressure to keep the bearings 

from unwinding. 

9. Place the connecting rod onto the journal, 
position the rod cap, and secure it with the cap- 
screws. Tighten the screw to the proper 
specifications. 

10. Force solvent (lacquer thinner) into the 
needles just installed to remove the beeswax, 
then force 30W oil into the needles for proper 
lubrication. 
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Piston and Rings Service 


1. Clean all carbon from the piston and ring 
grooves. 

2. Check the piston for scoring or other 
damage. 

3. Check the fit of the piston in the cylinder 
bore. Move the piston from side-to-side to check 
clearance. If the clearance is not greater than 
0.0003 in. (0.0076mm) and the cylinder is not 
scored or damaged, then the piston need not be 
replaced. 

4. Check the piston ring side clearance to 
make sure it is within the limits recommended. 

5. Check the piston rings for wear by insert- 
ing them into the cylinder about Y in. (13mm) 
from the top of the cylinder. Check at various 
places to make sure that the gap between the 
ends of the ring does not exceed the dimensions 
recommended in the specifications table at the 
end of this section. Bore wear can be checked in 
the same way, except that a new ring is used to 
measure the end gap. 

6. If replacement rings have a beveled or 
chamfered edge, install them with the bevel up 
toward the top of the piston. Not all engines use 
beveled rings. The two rings installed on the 
piston are identical. 

7. When installed, the offset piston used on 
the AV600 and the AV520 engines must have 
the V stamped in the piston head (some have 
hash marks) facing toward the right as the en- 
gine is viewed from the top or piston side of the 
engine. 

NOTE: Some AV520 and AV600 engines do 
not have offset pistons. Only offset pistons 
will have the “V” or the hash marks on the 
piston head. Domed pistons must be installed 
so that the slope of the piston is toward the ex- 
haust port. 
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Needle bearing arrangement. Double rows of 
bearings are placed with the tapered edges fac- 
ing out 
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Checking the crankshaft for out-of-roundness 


Crankshaft Service 


1. Use a micrometer to check the bearing 
journals for out-of-roundness. The main bear- 
ing journals should not be more than 0.0005 in. 
(0.0127mm) out-of-round. Connecting rod jour- 
nals should not be more than 0.001 in. 
(0.025mm) out-of-round. Replace a crankshaft 
that is not within these limits. 

NOTE: Do not attempt to regrind the crank- 

shaft since undersize parts are not available. 

2. Check the tapered portion of the crank- 
shaft (magneto end), keyways, and threads. 
Damaged threads may be restored with a 
thread die. If the taper of the shaft is rusty, it 
indicates that the engine has been operating 
with a loose flywheel. Clean the rust off the 
taper and check for wear. If the taper or keyway 
is worn, replace the crankshaft. 

3. Check all of the bearing journal diameters. 
They should be within the limits indicated in 
the specifications table at the end of this 
section. 

4. Check the crankshaft for bends by placing 
it between two pivot points. Position the dial in- 
dicator feeler on the crankshaft bearing surface 
and rotate the shaft. The crankshaft should not 
be more than 0.002-0.004 in. (0.05-0.10mm) 
out-of-round. 


Bearing Service 


1. Do not remove the bearings unless they 
are worn or noisy. Check the operation of the 
bearings by rotating the bearing cones with 
your fingers to check for roughness, binding, or 
any other signs of unsatisfactory operation. If 
the bearings do not operate smoothly, remove 
them. 

2. To remove the bearings from the crank- 
case, the crankcase must be heated. Use a hot 
plate to heat the crankcase to no more than 
400°F (204°C). Place a Ys in. (3mm) steel plate 
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over the hot plate to prevent overheating. At 
this temperature, the bearings should drop out 
with a little tapping of the crankcase. 

3. The replacement bearing is left at room 
temperature and dropped into the heated 
crankcase. Make sure that the new bearing is 
seated to the maximum depth of the cavity. 

NOTE: Do not use an open flame to heat the 

crankcase halves and do not heat the crank- 

case halves to more than 400*F (204*C). Un- 
even heating with an open flame or excessive 
temperature will distort the case. 

4. The needle bearings will fall out of the 
bearing cage with very little urging. Needles 
can be reinstalled easily by using a small 
amount of all-purpose grease to hold the bear- 
ings in place. 

5. Cage bearings are removed and replaced 
in the same manner as ball bearings. 

6. Sleeve bearings cannot be replaced. Both 
crankcase halves must be discarded if a bearing 
is worn excessively. 


Assembly 


1. The gasket surface where the crankcase 
halves join must be thoroughly clean before re- 
assembly. Do not buff or use a file or any other 
abrasive that might damage the mating 
surfaces. 

NOTE: Crankcase halves are matched. If one 

needs to be replaced, then both must be 

replaced. 

2. Place the PTO half of the crankcase onto 


the PTO end of the crankshaft. Use seal protec- 
tors where necessary. 

9. Apply a thin coating of sealing compound 
to the contact surface of one of the crankcase 
halves. 

4. Position one crankcase half on the other. 
The fit should be such that some pressure is re- 
quired to bring the two halves together. If this 
is not the case, either the crankcase halves 
and/or the crankshaft must be replaced. 

5. Secure the halves with the screws provid- 
ed, tightening the screws alternately and even- 
ly. Before tightening the screws, check the un- 
ion of the crankcase halves on the cylinder 
mounting side. The halves should be flat and 
smooth at the union to provide a good mount- 
ing face for the cylinder. If necessary, realign 
the halves before tightening the screws. 

6. The sleeve tool should be placed into the 
crankcase bore from the direction opposite the 
crankshaft. Insert the tapered end of the crank- 
shaft through the half of the crankcase to 
which the magneto stator is mounted. Remove 
the seal tools after installing the crankcase 
halves. 

7. Stagger the ring ends on the piston and 
check for the correct positioning on domed pis- 
ton models. 

8. Place the cylinder gasket on the crankcase 
end. p 

9. Place the piston into the cylinder using 
the chamfer provided on the bottom edge of the 
cylinder to compress the rings. 

10. Secure the cylinder to the crankcase 
assembly. 


474 TECUMSEH 2-STROKE 2 THROUGH 5 HP 


Type Number-to-Letter Cross Reference Chart 


Type No. 


1 thru 44 

46 thru 68 
69 thru 77 
78 thru 80 
81 thru 83 
84 thru 85 
86 thru 87 


94 thru 98 
99 


201 thru 208 
209 thru 244 
245 

246 thru 248 
249 thru 251 
252 

253 thru 255 
256 thru 261 
262 thru 265A 
266 thru 267 
268 thru 272 
273 thru 275 
276 

277 thru 279 
280 thru 281 
282 

283 thru 284 
285 thru 286 
287 

288 thru 291B 
292 thru 294 
295 thru 296 
297 

298 thru 299 


301 thru 375 
These are twin 
cylinder units — 
out of production 
401 thru 402 
403 

404 thru 406B 
407 thru 407C 
408 thru 410B 
411 thru 411B 
412 thru 423 
424 thru 427 


501 thru 509A 


601 thru 601-01 
602 thru 602-02B 
603A thru 603-23 
604 thru 604-25 
605 thru 605-18 
606 thru 606 -05B 
606 -06 thru 606-07 
606-08 thru 606-13 
608 thru 608-C 
610-A thru 610-14 
610-15 thru 610-16 
610-19 thru 610-20 


Column 
Letter 
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Type No. 


611 

614-01 thru 614-04 
614-05 thru 614-06A 
615-01 thru 615-01A 
615-04 

615-05 thru 615-10A 
615-11 thru 615-18 
615-19 thru 615-27A 
615-28 

615-29 thru 615-39 
616-01 thru 616-11 
616-12 and 616-14 
616-16 thru 616-40 
617A thru 617-01 
617-02 thru 617 -03A 
617-04 thru 617-04A 
617-05 thru 617-05A 
617-06 

618 thru 618-16 
618-17 

618-18 

619 thru 619-03 

621 thru 621-11 

621 thru 621- 12A 
621-13 thru 621-15 
622 thru 622-07 

623 and 623A 

623-01 

623-02 thru 623-33E 
623-34 

623-35 and 623-36 
624 thru 630-09 
632-02A 

632-04 and 632-05A 
633 thru 634-09 
635A and B 

635-03B 

635 -04B 

635 -068A thru 635-10 
636 thru 636-11 

637 thru 637-16 

638 thru 638-100 
639 


701 thru 701 -1C 
701-2 thru 701 -2D 
701-3 thru 701-3C 
701-4 thru 701-4C 
701-5 thru 701 -5C 
701-6 thru 701-6C 
701-7 thru 701-7C 
701-8 thru 701-11 
701-12 thru 701- 13A 
701-14 thru 701-17 
701-18 thru 701-19 
701-19A 

701-20 thru 701-22A 
701-24 


Column 
Letter 
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Type No. 
1001 
1002 thru 1002D 
1003 


1004 thru 1004A 
1005 thru 1005A 
1006 

1007 thru 1008B 
1009 thru 10108 
1011 thru 1019E 
1020 

1021 

1022 thru 1022C 
1023 thru 1026A 
1027 thru 1027B 
1028 thru 1030C 
1031B thru 1031C 
1032 

1033 thru 1033F 
1034 thru 1034G 
1035 thru 1036 
1037 thru 1039C 
1040 thru 1041A 
1042 thru 1042C 
1042D thru 1042E 
1042F 

1042G and 1042H 
10421 thru 10438 
1043C thru 1043F 
1043G thru 1044E 
1045 thru 1045F 
1046 thru 10518 
1052 

1053 thru 1054C 
1055 thru 1056B 
1057 

1058 thru 1058A 
1059 

1060 thru 1060C 
1061 and 1062 
1063A thru 1063C 
1064 

1065 thru 1067C 
1068 and 1068A 
1069 

1070 thru 1070B 
1071 thru 1075D 
1076 thru 1084 
1085 and 1085A 
1086 thru 1140A 


1141 thru 1142 
1143 thru 1145 
1146 thru 1149A 
1149A thru 1153B 
1158 thru 1159 
1160 thru 1161A 
1162 and 1162A 
1163 thru 1163A 
1165 thru 1168A 
1169 thru 1174 
1175 and 1175A 
1176 thru 1177A 
1179 thru 1179A 
1180 thru 1181 
1182 and 1182A 


Column 
Letter 
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Type Number-to-Letter Cross Reference Chart (cont.) 


Type No. 


1183thru 1185 
1186A thru 1186C 
1187 thru 1192 
1192A thru 1196B 
1197 thru 1197A 
1198 and 1198A 
1199 and 1199A 


1206 thru 1208B 
1210 thru 1215C 
1216 thru 1216A 
1217 thru 1220A 
1221 

1222 thru 1223 
1224 thru 1225A 
1226 thru 1227B 
1228 thru 1229A 
1230 thru 1231 
1232 

1233 thru 1237B 
1238 thru 1238C 
1239 thru 1243 
1244 thru 1245A 
1246 thru 1247 
1248 

1249 thru 1251A 
1252 thru 1254A 
1255 

1256 thru 1262B 
1263 

1264 thru 1265E 
1266 thru 1267 
1269 thru 1270D 
1271 thru 12718 
1272 thru 1275 
1276 

1277 thru 1279D 
1280 

1283 thru 1284D 
1286 thru 1286A 
1287 

1288 

1289 thru 1289A 
1290 thru 1293A 
1294 thru 1295 
1296 thru 1298 


1300 thru 1303 
1304 thru 1307 
1308 thru 1316A 
1317 thru 1317B 
1318 thru 1320B 
1321 thru 1322 
1323 

1325 

1326 thru 1326F 
1327 thru 1327B 
1328B and 1328C 


1334 
1343 thru 1344A 


Column 
Letter 
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TECUMSEH 2-STROKE 2 THROUGH 5 HP 


Type No. 


1345 
1348 and 1348A 
1350 thru 1350C 


1550A 


1351 thru 13518 
1352thru 18528 
1353 

1354 thru 1355A 
1356 and 1356B 
1357 thru 1258 
1359 thru 1362B 
1363 thru 1369A 
1372 thru 1375A 
1376 and 1376A 
1377 thru 1378 
1379 thru 1379A 
1380 thru 1380B 
1381 

1382 

1383 thru 1383B 
1384 thru 1385 
1386 

1387 thru 1388 
1389 

1390 thru 1390B 
1391 


1394 thru 1395A 
1396 

1397 

1398 thru 1399 


1400 

1401 thru 1401F 
1402 and 1402B 
1403A and 1403B 
1404 and 1404A 
1405 thru 1406A 
1407 thru 1408 
1409A 

1410 thru 1412A 
1413 thru 1416 
1417 and 1417A 
1418 and 1418A 
1419 and 1419A 
1420 and 1420A 
1421 and 1421A 
1422 thru 1423 
1424 

1425 

1426 thru 1426B 
1427 and 1427A 
1428 thru 1429A 
1430A 

1431 

1432 and 1432A 
1433 

1434 thru 1435A 
1436 and 1436A 
1437 

1439 

1440 thru 1440D 


Column 
Letter 


J 
G 
| 


- 


ATXTDOCSXATOX-=D0XAT TOA LCACODOXx=A=xX=A 


P= EL. OUO! DEAD VI OR UK SD = TARSAL IA OM X 


Type No. 


1441 

1442 thru 1442B 
1443 

1444 and 1444A 
1445 

1446 and 1446A 
1447 

1448 thru 1450 
1450A thru 1450B 
1450C thru 1450E 
1453 

1454 and 1454A 
1455 thru 1456 
1459 

1460 thru 1460F 
1461 

1462 

1463 

1464 thru 1464B 
1465 

1466 thru 1466A 
1467 thru 1468 
1471 thru 1471B 
1472 thru 1472C 
1473thru 1473B 
1474 

1475 thru 1476 
1477 

1478 

1479 

1482 and 1482A 
1483 

1484 thru 1484D 
1485 


1488 thru 1488D 
1489 thru 1490B 
1491 
1493 and 1493A 
1494 and 1495A 
1496 
1497 
1498 
1499 


1500 

1501A thru 1501E 
1503 thru 1503D 
1506 thru 1507 
1508 

1509 

1510 

1511 

1512 and 1512A 
1513 

1515 thru 1516C 
15347 

1518 

1519 thru 1521 
1522 

1523 

1524 

1527 

1528 
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Column 
Letter 
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476 TECUMSEH 2-STROKE 2 THROUGH 5 HP 


Type Number-to-Letter Cross Reference Chart (cont.) 


Type No. 


1529A and 1529B 
1530 thru 1530B 
1531 thru 1535B 


1537 

1538 thru 1541A 
1542 

1543 thru 1546 
1547 

1549 


S- 1801 thru 1822 
1823 and 1824 


2001 thru 2003 
2004 thru 2006 
2007 thru 2007B 
2008 thru 2008B 
2009 

2010 thru 2011 
2012 

2013 thru 2014 
2015 thru 2018 
2020 

2021 

2022 thru 2022B 
2023 thru 2026 
2027 

2028 thru 2029 
2030 thru 2031 
2032 thru 2033A 
2034 thru 2035C 
2036 thru 2037 
2038 

2039 thru 2044 


Column 
Letter 


OOo»mr»ro»o 


m m 
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Type No. 


2045 thru 2046B 
2047 thru 2048 
2049 thru 2049A 
2050 thru 2050A 
2051 thru 2052A 
2053 thru 2055 
2056 

2057 

2058 thru 2058B 
2059 thru 2063 
2064 thru 2064A 
2065 

2066 

2067 thru 2071B 


2200 thru 2201A 
2202 thru 2204 
2205 thru 2205A 
2206 thru 2206A 
2207 

2208 

2768 


40001 thru 40028 
40029 thru 40032C 
40033 

40034 thru 40045A 
40046 

40047 thru 40052 
40053 thru 40054A 
40056 thru 40060B 
40061 thru 40062B 
40063 thru 40064 
40065 thru 40066 
40067 thru 40068 


Column 
Letter 


mOmOmomnmomoomnmoTm 


OQOOOQOOmQO 


OZOZOZOZOZOS 


Type No. 
40069 thru 40075 


710101 thru 710116 
710124 thru 710130 
710131 thru 710137 
710138 thru 710149 
710154 
710201 thru 710209 
710210 thru 710218 
710219 thru 710227 
710228 
710150 
710151 
710155 
710157 
710229 
710230 
710234 


200.183112 
200.18322 

200. 193132 
200.193142 
200.193152 
200.193162 
200.203172 
200.203182 
200.203192 
200.213112 
200.213122 
200.503111 
200.583111 
200.593121 
200.613111 
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TECUMSEH 2-STROKE 2 THROUGH 5HP 477 
Specifications for 2 Cycle Engines with Split Crankcases 
A B C D E F G H 
Bore 1.500 1.6253 1.7503 1.7503 2.000 2.000 2.000 2.000 
1.5005 1.6258 1.7508 1.7508 
Stroke 1.375 1.50 1:50 1.50 1.50 1.50 1.50 1.50 
Displace- 2.43 3.10 3.60 3.60 4.70 4.70 4.70 4.70 
ment 
Cubic 
Inches 
Point Gap .020 .020 .020 .020 .020 .020 .015 i915 
Timing "hg or amor 5/32" or Va" or 5/32" or — 5fa2" or 5/32” Va” or .250 
B T.C. .0625 .1562 .1562 .250 .1562 .1562 1/64” for 
Before Top NW "super" 
Dead Center 
Spark Plug .030 .030 .030 .030 .030 .030 .030 .030 
Gap 
Piston Ring .003 .005 .005 .005 .006 .006 .006 .006 
End Gap .008 .010 .010 .010 .011 (O11 .011 .011 
Piston 1.4966 1.6216 1.7461 1.7461 1.9948 1.9948 1.9948 1.9949 
Diameter 1.4969 1.6219 1.7464 1.7464 1.9951 1.9951 1.9951 1.9955 
Piston Ring .095 1095 .095 .095 .095 .095 .095 .095 
Groove Width .096 .096 .096 .096 .096 .096 .096 .096 
Piston Ring .093 .093 .093 .093 .093 .093 .093 .093 
Width .0935 .0935 .0935 .0935 .0935 .0935 .0935 .0935 
Piston Pin .3750 .3750 .3750 .3750 .3750 .3750 .3750 Early .3750 
Diameter sone | .3751 .3751 .3751 .3751 Sd .3751 -S761 
Late .4997 
4999 
Connecting Rod .6869 .6869 .6869 .6986 .6869 .6869 .6869 .6935 
Diameter .6874 .6874 .6874 .6989 .6874 .6874 .6874 .6939 
Crank w/o needles w/o needles 
Bearing 
Crankshaft .0653 .0653 
Rod .0655 .0655 
Needle 
Diameter 
Crank Pin .6860 .6860 .6860 5615 .6860 .6860 .6860 .5615 
Journal .6865 .6865 .6865 .5618 .6865 .6865 .6865 .5618 
Diameter 
Crankshaft .6689 .6689 .6690 .6689 .9995 .6689 .9995 .9995 
P.T.O. Side .6693 .6693 .6694 .6693 1.0000 .6693 1.0000 1.0000 
Main Brg. Dia. 
Crankshaft .6689 .6689 .6689 .6690 .7495 .6689 .7495 .7495 
Magneto Side .6693 .6693 .6693 .6694 .7500 .6693 .7500 .7500 
Main Brg. Dia. 
Crankshaft .003 .003 .003 .003 .009 .009 .009 .009 
.008 .008 .008 .008 .022 .022 .022 .022 


End Play 


478 TECUMSEH 2-STROKE 2 THROUGH 5 HP 


Specifications for 2 Cycle Engines with Split Crankcases (cont.) 


I J K L M N 0 P 
2.000 2.000 2.093 2.2505 æ 2:2505 2.5030 2.5030 2.000 Bore 
2.094 22510 2.2510 2.5035 2.5035 
1.50 1.625 1.63 2.00 2.00 1.625 1.680 1.50 Stroke 
4.70 5.10 5.80 8.00 8.00 7.98 8.25 4.70 Displace- 
ment 
Cubic 
Inches 
.015 .020 .015 .020 .020 .020 .020 .015 Point Gap 
"Y/ea" or Hie et — 3g? or “Ya or "az er "aer "Teo .90 Timing 
AZO .175 .095 .125 .095 .175 195 B.T.D.G. 
Before Top 
Dead Center 
.035 .030 .030 .030 .030 .030 .030 035 Spark Plug 
Gap 
.006 .006 .006 .007 .007 .005 .005 .006 Piston Ring 
.011 .011 .011 .015 .015 .013 :013 .011 End Gap 
1.9948 1.9951 20880 2.2460 2.2460 2.4960 2.4960 1.9948 Piston 
1.9951 1.9948 2.0883 2.2463 2.2463 2.4963 2.4963 1.9951 Diameter 
.095 .095 T.0655 .095 .095 T.0655 T.0655 .095 Piston Ring 
.096 .096 .0665 .096 .096 .0665 .0665 .096 Groove Width 
L.0645 L.0645 L.0645 
bt .0655 .0655 
.093 .093 .0615 .093 .093 .0615 .0615 .093 Piston Ring 
.0935 .0935 .0625 .0935 .0935 .0625 .0625 .0935 Width 
.4997 .3750 .4997 .5000 .3000 .4997 .4997 .4997 Piston Pin 
.4999 3751 .4999 .5001 .5001 .4999 .4999 .4999 Diameter 
.6941 .6869 .9407 1.000 1.000 .9407 .9407 .6941 Connecting Rod 
6944 .6874 .9412 1.0004 1.0004 .9412 9412 .6944 Diameter 
Crank 
Bearing 
.0653 .0943 .0943 .0943 .0943 .0943 .0653 Crankshaft 
.0655 .0945 .0945 .0945 .0945 .0945 0655 Rod 
Needle 
Diameter 
.6860 .6860 .7499 .8096 .8096 .7499 .7499 .6860 Crank Pin 
.6865 .7502 .8099 .8099 .7502 .7502 .6865 Journal 
Diameter 
.9995 .9995 .6990 .9839 .9839 .7871 AEB 1 I .9995 Crankshaft 
1.0000 1.0000 .6994 .9842 .9842 .7875 7975 1.0000 P.T.O. Side 
Main Brg. Dia. 
.7495 .7495 .6990 .9839 .9839 .7498 .7498 .7495 Crankshaft 
.7500 .7500 .6994 .9842 .9842 .7501 .7501 .7500 Magneto Side 
Main Bro. Dia. 
.009 .009 .003 .003 .003 .008 .008 .009 Crankshaft 


.022 .022 .008 .008 .008 AS .013 .022 End Play 


Type No. 
Vertical Crankshaft Englnes 


638 thru 638-100 


642-01,A 
642-02, A, B, C, D 
642-02E, F 
642-03, A, B 
§42-04, A, B, C 
642-05, A, B 
642-06,A 
642-07,A,B 


642-07C 

642-08 

642-08A, B 
642-09 thru 642-14 
642- 13A, 14A, 14B 
642-15 thru 642-22 
642-24 thru 642-30 


670-01 thru 670-101 


200 - 183112 
200-183122 
200-193132 
200-193142 
200-193152 
200-193162 
200-203172 
200-203182 
200 - 203192 
200 -213112 
200-213122 
200 -243112 
200 - 283012 


TECUMSEH 2-STROKE 2 THROUGH 5 HP 


Uniblock Cross Reference Chart 


Column 
No. 


00 000000000000 + + O; O; O) OD 


Type No. 


Horizontal Crankshaft Engines 


1401 thru 1401F 
1401G, H 

1401J 

1402 and 1402B 
1425 

1430A 
1432 and 1432A 
1440 thru 1440D 
1442 thru 1442B 
1444 and 1444A 
1448 thru 1450 


1450A thru 1450B 
1450C thru 1450E 


1450F 
1454 and 1454A 
1459 

1460 thru 1460F 
1462 

1464 thru 1464B 
1465 

1466 thru 1466A 
1471 thru 1471B 
1472 thru 1472C 
1473 thru 1473B 
1474 

1475 thru 1476 
1479 
1482 and 1482A 
1483 

1484 thru 1484D 
1485 

1486 

1488 thru 1488D 
1489 thru 1490B 
1491 
1493 and 1493A 
1494 and 1495A 
1496 

1497 

1498 

1499 


1500 
1501A thru 1501E 
1503 thru 1503D 
1506 

1506B 


Column 
No. 


U= BNWOGARANAD ARM 


D N rd 


— 
Oo 
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Type No. 


Horizontal Crankshaft Englnes 


1508 

1509 

1510 

1511 
1512 and 1512A 
1513 

1515 thru 1516C 
1517 

1518 

1519 thru 1521 


1529A and 1520B 
1530 thru 1530B 
1531 

1534A 

1535B 

1536 

1537 

1538 thru 1541A 
1542 

1543 thru 1546 
1517 

1519 

1551 

1552 

1553 
1554 and 1554A 
1555 and 1556 


1574 thru 1577 
1575 

1578 

1581 thru 1582A 
1583 thru 1595 


200-503111 
200-583111 
200 -593121 
200-613111 
200 -672102 
200 -682102 
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480 TECUMSEH 2-STROKE 2 THROUGH 5 HP 


Torque Specifications for 2-Cycle Engines 


Application 


Torque 


Carburetor and Reed Plates 


Carburetor to crankcase, 
Carburetor to adapter, or 
Carburetor adapter to 
crankcase 


Carburetor to snow 
blowers cover 


Carburetor outlet fitting 


Reed and cover plates 
639 type engines 


Reed to plate 
635 type engines 


70-75 in. pounds 


30-35 in. pounds 


40 in. pounds 


50-60 in. pounds 
with Loctite, type A 


12-18 in. pounds 


Crankcase and Cylinder 


Crankcase to crankcase 
cover 


Crankcase to crankcase 
cover screws 


Mounting cylinder or 
carburetor to crankcase 
studs 


Base to crankcase 


Cylinder to crankcase 
nuts 


In cylinder 


Spark plug stop lever 
and head shroud to head 


Cylinder head to cylinder 
Cylinder head to cylinder 


23-30 in. pounds 


35 - 40 in. pounds 


50 in. pounds 


240-250 in. pounds 


70-75 in. pounds 


100- 110 in. pounds 
50-60 in. pounds 


30 - 40 in. pounds 


50-60 in. pounds 
80-90 in. pounds 


Application Torque 


Cylinder head to cylinder 45-50 in. pounds 


(635 type engine) 


Cable clip and transfer 25 -30 in. pounds 


port cover to cylinder 


Cable clip to cylinder 25-30 in. pounds 


Stop lever to cylinder 
Spark plug 18-22 ft. pounds 


Transfer cover cross port 25-30 in. pounds 


engines 
Crankshaft and Connecting Rods 


Aluminum and bronze 40-50 in. pounds 


rods to rod cap 
70-80 in. pounds 
18-25 ft. pounds 


Steel rod to rod cap 


Flywheel nut on tapered 
end of crankshaft: 
Aluminum hub on iron 
or steel shaft. 


Steel hub flywheel on 
iron shaft 


18-25 ft. pounds 


Steel hub flywheel on 
steel shaft 


30 ft. pounds 


Governor and Bell Crank Parts 


Power take-off end gov- 30- 35 in. pounds 
ernor lower ring to 


crankshaft setscrew 


Bell crank bracket to 
crankcase 


20- 25 in. pounds 


Governor cover to 
crankcase 


50-60 in. pounds 
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Tecumseh 2-Stroke 
6 through 12 Hp 


ENGINE IDENTIFICATION 


The identification tags may be located at a va- 
riety of places on the engine. The type number 
is the most important number since it must be 
included with any correspondence about a par- 
ticular engine. 

Early engines listed the type number as a suf- 
fix of the serial number. For example on num- 
ber 123456789 P 234, 234 is the type number. 
In the number 123456789 H 104-02B; 104- 
02B is the type number. In either case the type 
number is important. 

If you use short block to repair the engine, be 
sure that you transfer the serial number and 
type number tag to the new short block. 

On the newer engines, reference is some- 
times made to the model number. The model 
number tells the number of cylinders, the de- 
sign (vertical or horizontal) and the cubic inch 
displacement. 


A NAMEPLATE ON AIR SHROUD 
B MODEL & TYPE NUMBER PLATE 
C METAL TAG ON CRANKCASE 


GENERAL ENGINE SPECIFICATIONS 


A detailed listing of the great number of Pow- 
er Products two-stroke engine models is provid- 
ed in the Type No./Column No. cross reference 
chart at the back of this section. 


EXAMPLES 
(1) AH-520 


| = = se CUBIC INCHES (5 20) 
HORIZONTAL 
SINGLE CYLINDER 


(2) AV-600 
| L CUBIC INCHES (6 00) 
VERTICAL 
SINGLE CYLINDER 


Model number interpretation 


D STAMPED ON CRANKCASE 
E STAMPED ON CYLINDER FLANGE 
F STAMPED ON STARTER PULLEY 


Location of identification numbers on 2 cycle engines 


486 


MAINTENANCE 


Air Cleaners 


The instructions below detail the procedures 
involved in cleaning the various types of ele- 
ments. See the illustrations for exploded views 
to aid disassembly and assembly. 


POLYURETHANE AIR CLEANER 


1. Wash the element in a solvent or deter- 
gent and water solution by squeezing similar to 
a sponge. 

2. Clean the air cleaner housing and cover 
with the same solution. Dry thoroughly. 

3. Dry the element by squeezing or with 
compressed air if available. 

4. Apply a generous quantity of oil to the ele- 
ment sides and open ends. Squeeze vigorously 
to distribute oil and to remove excess oil. 


SCREEN MUST BE POSITIONED 
WITH EDGES AWAY FROM 


"STT bh 


POLYURETHANE 
ELEMENT 


COVER 


Exploded view of polyurethane air cleaner 


ALUMINUM FOIL AIR CLEANER 


1. Dip the aluminum foil filter in solvent. 
Flush out all dirt particles. 

2. Shake out the filter thoroughly to remove 
all solvent, then dip the filter element in oil. Al- 
low the oil to drain from the filter. Clean the 
screens and filter body. 

NOTE: The concave screen and retainer cov- 

er or ring are not used on later models. They 

are replaced with a clip which rolls into the 
groove in the lip of the body. 


FELT TYPE AIR CLEANERS 


1. To clean felt air cleaners, merely blow 
compressed air through the element in the re- 
verse direction to normal air flow. Felt ele- 
ments may also be washed in non-flammable 
solvents or soapy water. Blow dry with com- 
pressed air. 

NOTE: Power Products type numbers 641 

and up, use a gashet between the element and 

the base. The gasket is used only with this ele- 
ment; earlier versions did not have a gasket. 
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FILTER ELEMENT CLIP 


SCREEN 


BODY FLAT SCREEN 


NOTE 


THIS GASKET USED ONLY 
ON POWER PRODUCTS 641 
SERIES AND UP WITH A 
#450226 ELEMENT 


GASKET 


Exploded view of felt type air cleaner 


FIBER ELEMENT AIR CLEANER 


1. Remove the filter and place the cover in a 
normal position on the filter. With the filter ele- 
ment down to semi-seal it, blow compressed air 
through the cover hole to reverse air flow, forc- 
ing dirt particles out. 

2. Clean the cover mounting bracket with a 
damp cloth. 


DRY PAPER AIR CLEANER 


1. Tap the element on a workbench or any 
solid object to dislodge larger particles of dirt. 
2. Wash the element in soap and water. 
Rinse from the inside until it is thoroughly 


PAPER ELEMENT 


Exploded view of paper element type air cleaner 
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flushed and the water coming through is free of 
soap. 

3. Allow the element to dry completely or use 
low pressure compressed air blown from the in- 
side to speed the process. 

4. Inspect the element for cracks or holes, 
and replace if necessary. 


Lubrication 
OIL AND FUEL RECOMMENDATIONS 


Power Products 2 cycle engines are mist-lu- 
bricated by oil mixed with the gasoline. For the 
best performance, use regular grade, leaded 
fuel, with 2 cycle or outboard oil rated SAE 30 
or SAE 40. Regular grade unleaded fuel is an 
acceptable substitute. The terms 2 cycle or out- 
board are used by various manufacturers to 
designate oil they have designed for use in 2 cy- 
cle engines. Multiple weight oil such as all sea- 
son 10W-30, are not recommended. 

If you have to mix the gas and oil when the 
temperature is below 35°F (1.6°C), heat up the 
oil first, then mix it with the gas. Oil will not 
mix with gas when the temperature is ap- 
proaching freezing. However, if you use oil that 
has been warmed first it will not be affected by 
low temperatures. 

The proportion of oil to fuel is absolutely crit- 
ical to two-stroke operation. If too little oil is 
used, overheating and damage to engine parts 
will occur (this can even result from running 
the engine too lean). If excessive oil is used, 
spark plug fouling, smoke in the exhaust, and 
even misfire can occur. Mix carefully and pre- 
cisely. Follow Power Products recommenda- 
tions for your particular engine, and disregard 
fuel container labels. 

Fuel/oil mix must be clean and fresh. Fuel de- 
teriorates enough to form troublesome gum 
and varnish after more than a month. Dirt in 
the fuel can cause clogging of carburetor pas- 
sages and even engine wear. 


Tune-Up Specifications 

All spark plugs are gapped at 0.035 in. 
(0.90mm). Because of the great number of indi- 
vidual models of Power Products engines that 
exist, an individual chart of Tune-Up specifica- 
tions is impractical. Refer to the charts at the 
end of this section for breaker point gap and 
timing dimension specifications. 


Spark Plugs 


Spark plugs should be removed and cleaned 
of deposits frequently, especially in two-stroke 
engines because they burn the lubricating oil 
right with the fuel. Carefully inspect the plug 
for severely eroded electrodes or a cracked insu- 
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lator, and replace the plug if either condition 
exists or if deposits cannot be adequately re- 
moved. Set the gap to 0.035 in. (0.90mm) with a 
wire type feeler gauge, and install the plug, 
torquing it to 18-22 ft. lbs. 

Make sure to replace the plug with one of the 
same type and heat range. If the plug is fouled, 
poor quality or old fuel, a rich mixture, or the 
wrong fuel/oil mix may be at fault. Also, make 
sure the engine’s exhaust ports are not clogged. 


Breaker Points 
REMOVAL AND INSTALLATION 


1. First remove the flywheel as described 
below: 

a. Remove the screws, engine shroud, and 
starter. Determine the direction of rotation 
of the flywheel nut by looking at the threads. 
Then, place a box wrench on the nut and tap 
with a soft hammer in the proper direction. 

b. The flywheel is removed with a special 
puller or a special knock off tool. The knock 
off tool must not be used on 660, 670, or 1500 
ball bearing models. To use the knock off 
tool, screw it onto the crankshaft until it is 
within 6 in. (1.6mm) of the flywheel. Hold 
the flywheel firmly and rap the top of the 
puller sharply with a hammer to jar it loose. 
Pull the flywheel off. 

c. Ifa puller is being used, the flywheel will 
have three cored holes into which a set of self- 
tapping screws are turned. The handle which 
operates the bolt at the center of the puller’s 
collar is then turned to pull the flywheel off 
the crankshaft. If this is not adequate to do 
the job, heat the center of the alloy flywheel 
with a butane torch to expand it before turn- 
ing the puller handle. 

2. Remove the nuts that hold the electrical 
leads to the screw on the movable breaker point 
spring. Remove the movable breaker point from 
the stud. 

3. Remove the screw and stationary breaker 
point. Put a new stationary breaker point on 
breaker plate; install the screw, but do not 
tighten it fully. 


Adjusting point gap 
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4. Position a new movable breaker point on 
the post. 

5. Check that the new points contact each 
other properly and remove all grease, finger- 
prints, and dirt from the points. 


ADJUSTMENT 


1. If necessary (as when checking the gap of 
old points), loosen the screw which mounts the 
stationary breaker contact. Rotate the crank- 
shaft until the contact cam follower rests right 
on the highest point of the cam. 

2. Using a flat feeler gauge of the dimension 
shown under “Point Gap” in the charts at the 
rear of this section, check the dimension of the 
gap and, if incorrect, move the breaker base in 
the appropriate direction by wedging a screw- 
driver between the dimples on the base plate 
and the notch in the breaker plate. When gap is 
correct, tighten the screw. Recheck the gap and, 
if necessary, reset it. 


Adjusting Ignition Timing 

1. Remove the spark plug and install a spe- 
cial timing tool or thin ruler. With the tool 
lockscrew loose or the ruler riding on the pis- 
ton, rotate the crankshaft back and forth to 
find Top Dead Center. Tighten the tool 
lockscrew or use a straightedge across the cylin- 
der head, if you’re using a ruler, to measure 
Top Center. Look up the timing dimension in 
the specifications at the back of this section. 

2. Turn the crankshaft backwards so the pis- 
ton descends. Then, reset the position of the 
special tool downward the amount of the di- 
mension and tighten the lockscrew, or move the 
ruler down that amount. 

3. Very carefully bring the piston upward by 
turning the crankshaft until the top of the pis- 
ton just touches the tool or ruler. 

4. Install a piece of cellophane between the 
contact surfaces. Loosen the ignition stator 
lockscrews and turn the stator until the cello- 


JUST AS POINTS OPEN 

TIGHTEN STATOR BOLTS 

« BE SURE POINTS ARE 
CLEAN AND ALIGNED 


TURN STATOR INTO 
CRANKSHAFT 
ROTATION 


IF CONTINUITY LIGHT 
IS USED. REMOVE WIRES 


Adjusting ignition timing 
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phane is clamped tightly between the contact 
surfaces. Turn the stator until the cellophane 
can just be pulled out (as contacts start to 
open), and then tighten the stator lockscrews. 


MAGNETS 


AIR GAP 
DIMENSION 
005 
008 


a 


Adjusting magneto armature air gap. Note mag- 
nets on flywheel 


Adjusting magneto armature air gap. Note wider 
gap 


Magneto Armature Air Gap 


There are two types of magnetos. Compare 
appearance of your engine with each illustra- 
tion to determine whether it looks like the type 
which employs a gap of 0.005-0.008 in. (0.13- 
0.20mm) or the type with a gap of 0.015 in. 
(0.38mm). 

l. Loosen the two screws which hold the 
laminations and coil to the block. Turn the fly- 
wheel around so the magnets line up directly 
with the ends of the laminations. Pull the 
laminations/coil assembly upward. 

2. Insert a 0.005-0.008 in. (0.13-0.20mm) 
gauge between the flywheel and laminations on 
either side. On units with a gap of 0.015 in. 
(0.38mm), use two of the above numbered parts 
or a 0.015 in. (0.38mm) gauge. Allow the attrac- 
tion of the magnets to pull the coil/laminations 
assembly toward the flywheel. 

3. On the magneto type with a 0.005-0.008 
in. (0.13-0.20mm) dimension, use Loctite 
Grade A on the screws and torque to 35-45 inch 
lbs. On the other type magneto, torque the 
screws to 20-30 inch lbs. Recheck the gap and 
readjust, if necessary. 
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Mixture Adjustment 


1. If the engine will not start or the carbure- 
tor has recently been disassembled, both idle 
and main mixture screws may be turned in very 
gently until they just bottom, and then turned 
out exactly one turn. In this case, back out the 
idle speed screw until throttle is free, then turn 
screw in until it just contacts the throttle. Turn 
it one turn more exactly. 

2. Allow the engine to warm up to normal 
running temperature. With the engine running 
at maximum recommended rpm, loosen the 
main metering screw until the engine rolls, 
then tighten the screw until the engine starts to 
cut out. Note the number of turns from one'ex- 
treme to the other. Loosen the screw to a point 
midway between the extremes. 

3. Set the throttle to idle speed and repeat 
Step 2 for that adjusting screw. 

NOTE: Some carburetors do not have a main 

mixture adjustment. Others employ a drilled 

mixture screw which provides about the right 
mixture when fully screwed in. In some 

weather conditions, operation may be im- 

proved by setting this screw just slightly off 
the seat for smoother running. 


Governor Adjustments 


POWER TAKEOFF AND MECHANICAL 
GOVERNOR 


1. To adjust the governor, remove the out- 
board bearing housing. Use a Y, in. allen 
wrench to loosen the set screw. 

2. Squeeze the top and bottom governor 
rings, fully compressing the governor spring. 

3. Hold the upper arm of the bell crank par- 
alle] to the crankshaft and insert a Yo in. allen 
wrench between the upper ring and the bell 
crank. 

4. Slide the governor assembly onto the 
crankshaft so that the allen wrench just touch- 
es the bell crank. 

9. Tighten the set screw to secure the gover- 
nor to the crankshaft. 

6. Install the bearing adapter, mount the en- 
gine, and check the engine speed with a tachom- 
eter. It should be about 3200-3400 rpm. 

NOTE: Never attempt to adjust the governor 

by bending the bellcrank or the link. 

7. If the speed is not correct, readjust the 
governor by moving the assembly toward the 
crankcase to increase speed, and away from the 
crankcase to decreased speed. 


MECHANICAL FLYWHEEL TYPE GOVER- 
NOR ADJUSTMENT 


As engine speed increases, the links are 
thrown outward, compressing the link springs. 
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Adjusting the PTO end mounted governor 


The links apply a thrust against the slide ring, 
moving it upward and compressing the gover- 
nor spring. As the slide ring moves away from 
the thrust block of the bellcrank assembly, the 
throttle spring causes the thrust block to main- 
tain engagement and close the throttle slightly. 

As the throttle closes and engine speed de- 
creases, force on the slide ring decreases so that 
it moves downward, pivots the bellcrank out- 
ward to overcome the force of the throttle 
spring, and opens the throttle to speed up the 
engine. In this manner, the operating speed of 
the engine is stabilized to the adjusted governor 
setting. 

1. To adjust the governor, loosen the bracket 
screw and slide the governor bellcrank assem- 
bly toward or away from the flywheel. Move the 
bellcrank toward the flywheel to increase speed 
and away from the flywheel to decrease speed. 

2. Tighten the screw to secure the bracket. 

3. Make minor speed adjustments by bend- 
ing the throttle link at the bend in the center of 
the link. 

NOTE: Do not lubricate the governor assem- 

bly or the governor bellcrank assembly of fly- 

wheel mounted governors. 
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Flywheel mounted governor assembly (cutaway 
view) 


ADJUSTING 2 CYCLE AIR VANE 
GOVERNORS 


1. Loosen the self-locking nut that holds the 
governor spring bracket to the engine 
crankcase. 

2. Adjust the spring bracket to increase or 
decrease the governor spring tension. Increas- 
ing spring tension increases speed and decreas- 
Ing spring tension decreases speed. 

3. After adjusting, the spring bracket should 
not be closer than Vre in. (1.6mm) to the 
crankcase. 

4. Tighten the self-locking nut. 


d jJ 
AIR VANE—— _. / I 
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DIRECTION OF AIR FLOW 


PIVOT PIN F. S 


UPPER THROTTLE 
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LOWER THROTTLE 
SHAFT LEVER 


Diagram of an air vane governor 


SPRING BRACKET ^^ ww 


FUEL SYSTEM 


Carburetor 
REMOVAL AND INSTALLATION 


1. Remove the air cleaner. Drain the fuel 
tank. Disconnect the carburetor fuel lines. 

2. If necessary, remove any shrouding or 
control panels to gain access to the carburetor. 

3. Disconnect the choke or throttle control 
wires at the carburetor. 

4. Remove the cap screws, or nuts and lock- 
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washers and remove the carburetor from the 
engine. 

5. To install, reverse the removal procedure, 
using new gaskets. 


OVERHAUL 


Tecumseh two-and four-stroke engines em- 
ploy a common series of carburetors. Refer to 
the Four-Stroke Tecumseh Engine section for 
specific carburetor overhaul procedures. 


Idle Governor 
SERVICE 


1. Remove the shutter fastener and allow the 
shutter to drop out of the air horn. 

2. Note location of the spring end in the disc- 
shaped throttle lever. The spring should be 
placed into the same hole during reassembly. 

3. Remove the retainer clip and lift out the 
throttle shaft. 

4. Replace all worn parts and reassemble in 
reverse order. 

NOTE: Note the position of the throttle shut- 

ter, as shown. The reference marks must be 

positioned as shown when shutter is 
installed. 


DETENT REFERENCE 
MARKS 


OFFSET 
THROTTLE 
SHUTTER 


Position detent reference marks of throttle shutter 
as shown 


Fuel Pump 
SERVICE 
Float Type Carburetor With Integral Pump 


1. Ifthe engine runs, but roughly, make both 
carburetor mixture adjustments. 

2. Make sure the fuel supply is adequate and 
the tank is in the proper position. 

3. Make sure the fuel tank is open. 

4. Make sure the pick-up tube is not cracked. 

5. Remove the carburetor and make sure the 
pulsation passage is properly aligned. 

6. Check for air leaks at the gasket surface. 

7. Remove the cover and check the condition 
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Integral type fuel pump 


of inlet and outlet flaps-if curled, replace the 
flap leaf. 


ENGINE OVERHAUL 


Disassembly 
SPLIT CRANKCASE ENGINES 


l. Remove the shroud and fuel tank if so 
equipped. 

2. Remove the flywheel and the ignition 
stator. 

3. Remove the carburetor and governor link- 
age. Carefully note the position of the carbure- 
tor wire links and springs for reinstallation. 

4. Lift off the reed plate and gasket if present 
and inspect them. They should not bend away 
from the sealing surface plate more than 0.010 
in. (0.25mm). 

9. Remove the spark plug and inspect it. 

6. Removethe muffler. Be surethat the muf- 
fler and the exhaust ports are not clogged with 
carbon. Clean them if necessary. 

7. Remove the transfer port cover and check 
for a good seal. 

8. Remove the cylinder head, if so equipped. 

NOTE: Some models utilize a loching com- 

pound on the cylinder head screws. Remov- 

ing the screws on such engines can be diffi- 
cult. This is especially true with screws hav- 


Checking the reed valve clearance 


ing slotted head for a straight screwdriver 

blade. The screws can be removed if heat is 

applied to the head of the screw with an elec- 
tric soldering iron. 

9. On engines having a governor mounted on 
the power take-off end of the crankshaft, re- 
move the screws that hold the outboard bearing 
housing to the crankcase. Clean the PTO end of 
the crankshaft and remove the outboard bear- 
ing housing and bearing. Loosen the set screw 
that holds the governor assembly to the crank- 
shaft, slide the entire governor assembly from 
the crankshaft. Remove the screw that holds 
the governor bellerank bracket to the crank- 
case. Remove the governor bellcrank and 
bracket. 

10. Make match marks on the cylinder and 
crankcase. Remove the four nuts and lockwash- 
ers that hold the cylinder to the crankcase. 

11. Remove the cylinder by pulling it straight 
out from the crankcase. 

12. To separate the two crankcase halves, re- 
move all of the screws that hold the crankcase 
halves together. 

13. With the crankcase in a vertical position, 
grasp the top half of the crankcase and hold it 
firmly. Strike the top end of the crankcase with 
a rawhide mallet, while holding the assembly 
over a bench to prevent damage to parts when 
they fall. The top half of the crankcase should 
separate from the remaining assembly. 

14. Invert the assembly and repeat the proce- 
dure to remove the other casting half from the 
crankcase on ball bearing units. 

15. Each time the crankshaft is removed from 
the crankcase, seals at the end of the crankcase 
should be replaced. To replace the seals, use a 
screwdriver or an ice pick to remove the seal re- 
tainers and remove and discard the old seals. 
Install the seals in the bores of the crankcase 
halves. The seals must be inserted into the 
bearing well with the channel groove toward 
the internal side of the crankcase. Retain the 
seal with the retainer. Seat the retainer spring 
into the spring groove. 


UNIBLOCK ENGINES 


1. Remove the shroud and fuel tank. Note 
the condition of the air vane governor, if so 
equipped. 

2. Remove the starter cap and flywheel nut, 
noting the position of the belleville washer. 

3. Remove the flywheel— see “Breaker 
Points Removal and Installation," above. 

4. Remove the head. Save the old head gas- 
ket for use when replacing the piston, but pro- 
cure a new gasket for use in final assembly. 

9. Remove the cylinder block cover plate to 
gain access to the connecting rod bolts. 
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6. Note the location of the connecting rod 
match marks for reassembly. 

7. Remove the piston. Remove the ridge first, 
if necessary, with a ridge reamer. Push the pis- 
ton and connecting rod through the top of 
cylinder. 

8. Remove the crankshaft from the cylinder 
block assembly. On engines with crankshaft 
ball bearings: 

a. Remove the four shroud base screws 
and tap the shroud base so the base and 
crankshaft can be removed together. 

b. To remove bearing with crankshaft 
from base: USE SAFETY GLASSES AND 
HEAT RESISTANT GLOVES! Using a pro- 
pane torch, heat the area on the base around 
the outside of the bearing until there is 
enough expansion to remove the base from 
the bearing on the crankshaft. Now remove 
and discard the seal retainer ring, seal retain- 
er and seal. 

c. To remove the bearing race, remove the 
retainer ring on the crankshaft with snap 
ring pliers, and with the use of a bearing 
splitter or arbor press, remove the ball 
bearing. 

CAUTION: Support the crankshaft’s top 

counterweight to prevent bending. Also, bear- 

ing is to be pressed on via the inner race only. 
On other engines: 

When equipped with a sleeve or needle bear- 
ing, use a seal protector and lift the crankshaft 
out of the cylinder. Be careful not to lose the 
bearing needles. 

When equipped with a ball bearing, use a 
mallet to strike the crankshaft on the P.T.O. 
end while holding the block in your hand. 

9. In assembly, bear the following points in 
mind: 

a. Use a ring compressor to install piston. 
Be careful not to allow the rings to catch on 
the recess for the head gasket. Use the old 
head gasket to take up the space in the recess. 
Do not force the piston into the cylinder, or 
damage to rings or piston could occur. 

b. To install the ball bearing on the crank- 
shaft, slide the bearing on the crankshaft and 
fit it on the shaft by tapping using a mallet 
and tool, part number 670258 or press the 
ball bearing on the crankshaft with an arbor 
press. Install the retainer ring. 

c. To install the crankshaft with a ball 
bearing, heat the shroud base to expand the 
bearing seat and drop the ball bearing into 
the seat of the base shroud. Allow it to cool. 
Install a new seal retainer ring, seal retainer, 
and seal. 

10. After the shroud base and flywheel are 
back in place, adjust the air gap between the coil 
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core and flywheel as described above under 
"Magnet Air Gap Adjustment." 


Connecting Rod Service 


1. For engines using solid bronze or alumi- 
num connecting rods, remove the two self-lock- 
ing cap screws which hold the connecting rod to 
the crankshaft and remove the rod cap. Note 
the match marks on the connecting rod and 
cap. These marks must be reinstalled in the 
same position to the crankshaft. 

2. Engines using steel connecting rods are 
equipped with needle bearings at both crank- 
shaft and piston pin end. Remove the two set 
screws that hold the connecting rod and cap to 
the crankshaft, taking care not to lose the nee- 
dle bearings during removal. 

3. Needle bearings at the piston pin end of 
steel rods are caged and can be pressed out as 
an assembly if damaged. 

4. Check the connecting rod for cracks or dis- 
tortion. Check the bearing surfaces for scoring 
or wear. bearing diameters should be within the 
limits indicated in the table of specifications lo- 
cated at the end of this section. 

5. There are two basic arrangements of nee- 
dles supplied with the connecting rod crank- 
shaft bearing: split rows of needles and a single 
row of needles. Service needles are supplied 
with a beeswax coating. The beeswax holds the 
needles in position. 

6. To install the needle bearings, first make 
sure that the crankshaft bearing journal and 
the connecting rod are free from oil and dirt. 

7. Place the needle bearings with the bees- 
wax onto a cool metallic surface to stiffen the 
beeswax. Body temperature will melt the wax, 
so avoid handling. 

8. Removethe paper backing on the bearings 
and wrap the needles around the crankshaft 
journal. The beeswax will hold the needles onto 


BRONZE 
BUSHING 


ROD CAP 


Connecting rod match marks 
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the Journal. Position the needles uniformly 
onto the crankpin. 

NOTE: When installing the split rou of nee- 

dles, wrap each row of needles around the 

journal and try to seal them together with 
gentle but firm pressure to keep the bearings 
from unwinding. 

9. Place the connecting rod onto the journal, 
position the rod cap, and secure it with the cap- 
screws. Tighten the screw to the proper 
specifications. 

10. Force solvent (lacquer thinner) into the 
needles just installed to remove the beeswax, 
then force 30W oil into the needles for proper 
lubrication. 3 


Piston and Rings Service 


1. Clean all carbon from the piston and ring 
grooves. 

2. Check the piston for scoring or other 
damage. 

3. Check the fit of the piston in the cylinder 
bore. Move the piston from side-to-side to check 
clearance. If the clearance is not greater than 
0.003 in. (0.076mm) and the cylinder is not 
scored or damaged, then the piston need not be 
replaced. 

4. Check the piston ring side clearance to 
make sure it is within the limits recommended. 

5. Check the piston rings for wear by insert- 
ing them into the cylinder about Y in. (13mm) 
from the top of the cylinder. Check at various 
places to make sure that the gap between the 
ends of the ring does not exceed the dimensions 
recommended in the specifications table at the 
end of this section. Bore wear can be checked in 
the same way, except that a new ring is used to 
measure the end gap. 


D SINGLE ROW OF NEEDLE BEARINGS 


Needle bearing arrangement. Double rows of 
bearings are placed with the tapered edges fac- 
ing out 
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6. If replacement rings have a bevelled or 
chamfered edge, install them with the bevel up 
toward the top of the piston. Not all engines use 
bevelled rings. The two rings installed on the 
piston are identical. 

7. When installed, the offset piston used on 
the AV600 and the AV520 engines must have 
the V stamped in the piston head (some have 
hash marks) facing toward the right as the en- 
gine is viewed from the top or piston side of the 
engine. 

NOTE: Some AV520 and AV600 engines do 
not have offset pistons. Only offset pistons 
will have the V or the hash marks on the pis- 
ton head. Domed pistons must be installed so 
that the slope of the piston is toward the ex- 
haust port. 


Crankshaft Service 


1. Use a micrometer to check the bearing 
journals for out-of-roundness. The main bear- 
ing journals should not be more than 0.0005 in. 
(0.0127mm) out-of-round. Connecting rod jour- 
nals should not be more than 0.001 in. 
(0.025mm) out-of-round. Replace a crankshaft 
that is not within these limits. 

NOTE: Do not attempt to regrind the crank- 

shaft since undersize parts are not available. 

2. Check the tapered portion of the crank- 
shaft (magneto end), keyways, and threads. 
Damaged threads may be restored with a 
thread die. If the taper of the shaft is rusty, it 
indicates that the engine has been operating 
with a loose flywheel. Clean the rust off the 
taper and check for wear. If the taper or keyway 
is worn, replace the crankshaft. 

3. Check all of the bearing journal diameters. 
They should be within the limits indicated in 
the specifications table at the end of this 
section. 


Checking the crankshaft for out-of-roundness 
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4. Check the crankshaft for bends by placing 
it between two pivot points. Position the dial in- 
dicator feeler on the crankshaft bearing surface 
and rotate the shaft. The crankshaft should not 
be more than 0.002-0.004 in. (0.05-0.10mm) 
out-of-round. 


Bearing Service 


1. Do not remove the bearings unless they 
are worn or noisy. Check the operation of the 
bearings by rotating the bearing cones with 
your fingers to check for roughness, binding, or 
any other signs of unsatisfactory operation. If 
the bearings do not operate smoothly, remove 
them. 

2. To remove the bearings from the crank- 
case, the crankcase must be heated. Use a hot 
plate to heat the crankcase to no more than 
400°F (204°C). Place a Ys in. (3mm) steel plate 
over the hot plate to prevent overheating. At 
this temperature, the bearings should drop out 
with a little tapping of the crankcase. 

3. The replacement bearing is left at room 
temperature and dropped into the heated 
crankcase. Make sure that the new bearing is 
seated to the maximum depth of the cavity. 

NOTE: Do not use an open flame to heat the 

crankcase halves and do not heat the crank- 

case halves to more than 400°F (204°C). Un- 
even heating with an open flame or excessive 
temperature will distort the case. 

4. The needle bearings will fall out of the 
bearing cage with very little urging. Needles 
can be reinstalled easily by using a small 
amount of all-purpose grease to hold the bear- 
ings in place. 

5. Cage bearings are removed and replaced 
in the same manner as ball bearings. 

6. Sleeve bearings cannot be replaced. Both 
crankcase halves must be discarded if a bearing 
is worn excessively. 


Assembly 


1. The gasket surface where the crankcase 
halves join must be thoroughly clean before re- 
assembly. Do not buff or use a file or any other 
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abrasive that might damage the mating 
surfaces. 

NOTE: Crankcase halves are matched. If one 

needs to be replaced, then both must be 

replaced. 

2. Place the PTO half of the crankcase onto 
the PTO end of the crankshaft. Use seal protec- 
tors where necessary. 

3. Apply a thin coating of sealing compound 
to the contact surface of one of the crankcase 
halves. 

4. Position one crankcase half on the other. 
The fit should be such that some pressure 1s re- 
quired to bring the two halves together. If this 
is not the case, either the crankcase halves 
and/or the crankshaft must be replaced. 

5. Secure the halves with the screws provid- 
ed, tightening the screws alternately and even- 
ly. Before tightening the screws, check the un- 
ion of the crankcase halves on the cylinder 
mounting side. The halves should be flat and 
smooth at the union to provide a good mount- 
ing face for the cylinder. If necessary, realign 
the halves before tightening the screws. 

6. The sleeve tool should be placed into the 
crankcase bore from the direction opposite the 
crankshaft. Insert the tapered end of the crank- 
shaft through the half of the crankcase to 
which the magneto stator is mounted. Remove 
the seal tools after installing the crankcase 
halves. 

7. Stagger the ring ends on the piston and 
check for the correct positioning on domed pis- 
ton models. 

8. Place the cylinder gasket on the crankcase 
end. 

9. Place the piston into the cylinder using 
the chamfer provided on the bottom edge of the 
cylinder to compress the rings. 

10. Secure the cylinder to the crankcase 
assembly. 
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Type Number-to-Letter Cross Reference Chart 


Type No. 


1 thru 44 

46 thru 68 
69 thru 77 
78 thru 80 
81 thru 83 
84 thru 85 
86 thru 87 


94 thru 98 
99 


201 thru 208 
209 thru 244 
245 

246 thru 248 
249 thru 251 
252 

253 thru 255 
256 thru 261 
262 thru 265A 
266 thru 267 
268 thru 272 
273 thru 275 
276 

277 thru 279 
280 thru 281 
282 

283 thru 284 
285 thru 286 
287 

288 thru 291B 
292 thru 294 
295 thru 296 
297 

298 thru 299 


301 thru 375 
These are twin 
cylinder units — 
out of production 
401 thru 402 
403 

404 thru 406B 
407 thru 407C 
408 thru 410B 
411 thru 4118 
412 thru 423 
424 thru 427 


501 thru 509A 


601 thru 601-01 
602 thru 602-02B 
603A thru 603-23 
604 thru 604-25 
605 thru 605-18 
606 thru 606 -05B 
606 -06 thru 606 -07 
606-08 thru 606 -13 
608 thru 608-C 
610-A thru 610-14 
610-15 thru 610-16 
610-19 thru 610-20 


Column 
Letter 


C» IpODC£] O0 d Ho 0» 
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Ca Gala Isaura 


rm 


m m m rm rm -m rmm m rm rn m m 


Type No. 


611 

614-01 thru 614-04 
614-05 thru 614-06A 
615-01 thru 615-01A 
615-04 

615-05 thru 615-10A 
615-11 thru 615-18 
615-19 thru 615-27A 
615-28 

615-29 thru 615-39 
616-01 thru 616-11 
616-12 and 616-14 
616-16 thru 616-40 
617A thru 617 -01 
617-02 thru 617 -03A 
617-04 thru 617 -04A 
617-05 thru 617-05A 
617-06 

618 thru 618-16 
618-17 

618-18 

619 thru 619-03 

621 thru 621-11 

621 thru 621-124 
621-13 thru 621-15 
622 thru 622-07 

623 and 623A 

623-01 

623-02 thru 623-33E 
623-34 

623-35 and 623-36 
624 thru 630-09 
632-02A 

632-04 and 632-05A 
633 thru 634-09 
635A and B 

635 -03B 

635-04B 

635 -06A thru 635-10 
636 thru 636-11 

637 thru 637-16 

638 thru 638 -100 
639 

640 

641 

642 

643 

650 

670 


701 thru 701-1C 
701-2 thru 701-2D 
701-3 thru 701-3C 
701-4 thru 701-4C 
701-5 thru 701 -5C 
701-6 thru 701-6C 
701-7 thru 701-7C 
701-8 thru 701-11 
701-12 thru 701-13A 
701-14 thru 701-17 
701-18 thru 701-19 
701-19A 

701-20 thru 701-22A 
701-24 


Column 
Letter 
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Column 
Type No. Letter 
1001 D 
1002 thru 1002D G 
1003 


1004 thru 1004A 
1005 thru 1005A 
1006 

1007 thru 1008B 
1009 thru 10108 
1011 thru 1019E 
1020 

1021 

1022 thru 1022C 
1023 thru 1026A 
1027 thru 10278 
1028 thru 1030C 
1031B thru 1031C 
1032 

1033 thru 1033F 
1034 thru 1034G 
1035 thru 1036 
1037 thru 1039C 
1040 thru 1041A 
1042 thru 1042C 
1042D thru 1042E 
1042F 

1042G and 1042H 
10421 thru 1043B 
1043C thru 1043F 
1043G thru 1044E 
1045 thru 1045F 
1046 thru 1051B 
1052 

1053 thru. 1054C 
1055 thru 1056B 
1057 

1058 thru 1058A 
1059 

1060 thru 1060C 
1061 and 1062 
1063A thru 1063C 
1064 

1065 thru 1067C 
1068 and 1068A 
1069 

1070 thru 1070B 
1071 thru 1075D 
1076 thru 1084 
1085 and 1085A 
1086 thru 1140A 


1141 thru 1142 
1143 thru 1145 
1146 thru 1149A 
1149A thru 1153B 
1158 thru 1159 
1160 thru 1161A 
1162 and 1162A 
1163 thru 1163A 
1165 thru 1168A 
1169 thru 1174 
1175 and 1175A 
1176 thru 1177A 
1179 thru 1179A 
1180 thru 1181 
1182 and 1182A 
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Type Number-to-Letter Cross Reference Chart (cont.) 


Type No. 


1183 thru. 1185 
1186A thru 1186C 
1187 thru 1192 
1192A thru 1196B 
1197 thru 1197A 
1198 and 1198A 
1199 and 1199A 


1206 thru 1208B 
1210 thru 1215C 
1216 thru 1216A 
1217 thru 1220A 
1221 

1222 thru 1223 
1224 thru 1225A 
1226 thru 1227B 
1228 thru 1229A 
1230 thru 1231 
1232 

1233 thru 1237B 
1238 thru 1238C 
1239 thru 1243 
1244 thru 1245A 
1246 thru 1247 
1248 

1249 thru 1251A 
1252 thru 1254A 
1255 

1256 thru 1262B 
1263 

1264 thru 1265E 
1266 thru 1267 
1269 thru 1270D 
1271 thru 1271B 
1272 thru 1275 
1276 

1277 thru 1279D 
1280 

1283 thru 1284D 
1286 thru 1286A 
1287 

1288 

1289 thru 1289A 
1290 thru 1293A 
1294 thru 1295 
1296 thru 1298 


1300 thru 1303 
1304 thru 1307 
1308 thru 1316A 
1317 thru 1317B 
1318 thru 1320B 
1321 thru 1322 
1323 

1325 

1326 thru 1326F 
1327 thru 1327B 
1328B and 1328C 


1343 thru 1344A 


Column 
Letter 


< x O — O — QO 
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Type No. 


1345 
1348 and 1348A 
1350 thru 1350C 


1550A 


1351 thru 1351B 
1352 thru 1352B 
1353 

1354 thru 1355A 
1356 and 1356B 
1357 thru 1358 
1359 thru 1362B 
1363 thru 1369A 
1372 thru 1375A 
1376 and 1376A 
1377 thru 1378 
1379 thru 1379A 
1380 thru 1380B 
1381 

1382 

1383 thru 1383B 
1384 thru 1385 
1386 

1387 thru 1388 
1389 

1390 thru 1390B 
1391 

1392 

1393 

1394 thru 1395A 
1396 

1397 

1398 thru 1399 


1400 

1401 thru 1401F 
1402 and 1402B 
1403A and 1403B 
1404 and 1404A 
1405 thru 1406A 
1407 thru 1408 
1409A 

1410 thru 1412A 
1413 thru 1416 
1417 and 1417A 
1418 and 1418A 
1419 and 1419A 
1420 and 1420A 
1421 and 1421A 
1422 thru 1423 
1424 

1425 

1426 thru 1426B 
1427 and 1427A 
1428 thru 1429A 
1430A 

1431 

1432 and 1432A 
1433 

1434 thru 1435A 
1436 and 1436A 
1437 

1439 

1440 thru 1440D 


Column 
Letter 


J 
G 
| 
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Type No. 


1441 

1442 thru 14428 
1443 

1444 and 1444A 
1445 
1446 and 1446A 
1447 

1448 thru 1450 
1450A thru 1450B 
1450C thru 1450E 
1453 

1454 and 1454A 
1455 thru 1456 
1459 

1460 thru 1460F 
1461 

1462 

1463 

1464 thru 1464B 
1465 

1466 thru 1466A 
1467 thru 1468 
1471 thru 1471B 
1472 thru 1472C 
1473thru 1473B 
1474 

1475 thru 1476 


1484 thru 1484D 
1485 
1486 
1487 
1488 thru 1488D 
1489 thru 1490B 
1491 
1493 and 1493A 
1494 and 1495A 
1496 
1497 
1498 
1499 


1500 

1501A thru 1501E 
1503 thru 1503D 
1506 thru 1507 
1508 

1509 

1510 

IS 
1512 and 1512A 
1513 

1515 thru 1516C 
1517 

1518 

1519 thru 1521 
1522 

1523 

1524 

1527 

1528 


Column 
Letter 
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Type Number-to-Letter Cross Reference Chart (cont.) 


Type No. 


1529A and 1529B 
1530 thru 1530B 
1531 thru 1535B 
1536 

1537 

1538 thru 1541A 
1542 

1543 thru 1546 
1547 

1549 


S - 1801 thru 1822 
1823 and 1824 


2001 thru 2003 
2004 thru 2006 
2007 thru 2007B 
2008 thru 2008B 
2009 

2010 thru 2011 
2012 

2013 thru 2014 
2015 thru 2018 
2020 

2021 

2022 thru 2022B 
2023 thru 2026 
2027 

2028 thru 2029 
2030 thru 2031 
2032 thru 2033A 
2034 thru 2035C 
2036 thru 2037 
2038 

2039 thru 2044 


Column 
Letter 


C 


CO bmr Sr OO 


m m 
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Type No. 


2045 thru 2046B 
2047 thru 2048 
2049 thru 2049A 
2050 thru 2050A 
2051 thru 2052A 
2053thru 2055 
2056 

2057 

2058 thru 2058B 
2059 thru 2063 
2064 thru 2064A 
2065 

2066 ü 
2067 thru 2071B 


2200 thru 2201A 
2202 thru 2204 
2205 thru 2205A 
2206 thru 2206A 
2207 

2208 

2768 


40001 thru 40028 
40029 thru 40032C 
40033 

40034 thru 40045A 
40046 

40047 thru 40052 
40053 thru 40054A 
40056 thru 40060B 
40061 thru 40062B 
40063 thru 40064 
40065 thru 40066 
40067 thru 40068 


Column 
Letter 
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Type No. 
40069 thru 40075 


710101 thru 710116 
710124 thru 710130 
710131 thru 710137 
710138 thru 710149 
710154 
710201 thru 710209 
710210 thru 710218 
710219 thru 710227 
710228 
710150 
710151 
710155 
710157 
710229 
710230 
710234 


200.183112 
200.18322 

200.193132 
200.193142 
200.193152 
200.193162 
200.203172 
200.203182 
200.203192 
200.213112 
200.213122 
200.503111 
200.583111 
200.593121 
200.613111 
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Uniblock Cross Reference Chart 


Column Column Column 
Type No. No. Type No. No. Type No. No. 


Vertical Crankshaft Engines Horizontal Crankshaft Engines Horizontal Crankshaft Engines 


638 thru 638-100 6 1398 thru 1399 11 1509 3 
639 thru 639- 13A 19 1510 12 
1400 11 1511 Ə 
1401 thru 1401F 16 1512 and 1512A 2 
1401G, H 17. 1513 12 
640-02 thru 640 -06B 21 1401J 27 1515 thru 1516C 9 
640-07 thru 640-18 22 1402 and 1402B 7 1517 5 
641 thru 641-14 11 1425 7 1518 4 
642-01,A 9A 1430A 7 1519 thru 1521 1 
642-02, A, B, C, D 9A 1432 and 1432A 7 1522 12 
642-02E, F 9B 1440 thru 1440D 1 1523 1 
642-03, A, B 9A 1442 thru 1442B D 1524 2 
642-04,A, B, C 9A 1444 and 1444A 7 1525A 16 
642-05, A, B 9A 1448 thru 1450 16 1527 d 
642-06. A 9A 1450A thru 1450B 16 1528 1 
642-07, A, B 9A 1450C thru 1450E 16 1529A and 1520B 3 
1450F 17 1530 thru 1530B 1 
642-07C 9B 1454 and 1454A 1 1531 3 
642-08 9B 1459 7 1534A 7 
642-08A, B 9A 1460 thru 1460F 1 1535B 3 
642-09 thru 642-14 9A 1462 1 1536 12 
642-13A, 14A, 14B 9B 1464 thru 1464B 12 1537 1 
642-15 thru 642-22 9B 1465 1 1538 thru 1541A 12 
642-24 thru 642-30 9C 1466 thru 1466A 16 1542 5 
643-01, A, 03, A 10A 1471 thru 1471B 5 1543 thru 1546 1 
643-03B, C 10B 1472 thru 1472C 12 1517 3 
643-04, 05A 10A 1473 thru 1473B 1 1519 3 
643-05B 10B 1474 12 1550A 15 
643-13, 14 10A 1475 thru 1476 1 1551 16 
643-14A, B,C 10B 1479 7 1552 20 
643-15 10A 1482 and 1482A 16 1553 16 
643-15A thru 643-28 10B 1483 16 1554 and 1554A 3 
1484 thru 1484D 3 1555 and 1556 16 
1485 7 1557 thru 1560 15 
650 14 1486 4 1561 19 
660-11 thru 660-32 18 1488 thru 1488D 1 1562 thru 1571 18 
670-01 thru 670-101 8 1489 thru 1490B 8 1572 2 
1491 12 1578 3 
200 - 183112 6 1493 and 1493A 7 1574 thru 1577 23 
200 - 183122 6 1494 and 1495A 2 1575 24 
200 - 193132 6 1496 7 1578 25 
200 - 193142 6 1497 1 1581 thru 1582A 23 
200- 193152 7 1498 5 1583 thru 1595 26 
200 - 193162 7 1499 16 
200 - 203172 8 1500 5 
200 - 203182 8 1501A thru 1501E 1 200 - 503111 16 
200 - 203192 8 1503 thru 1503D 12 200 -583111 16 
200-213112 8 1506 16 200-593121 16 
200 -213122 8 1506B 17 200 - 613111 16 
200 - 243112 8 1507 16 200 - 672102 26 
200 - 283012 8 1508 7 200 -682102 26 
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Specifications for 2 Cycle Engines with Split Crankcases 


A B C D E F G H 
SE — — E .—— IT 
Bore 1.500 1.6253 1.7503 1.7503 2.000 2.000 2.000 2.000 

1.5005 1.6258 1.7508 1.7508 

Stroke 1.375 1.50 1.50 1.50 1.50 1.50 1.50 1.50 

Displace- 2.43 3.10 3.60 3.60 4.70 4.70 4.70 4.70 

ment 

Cubic 

Inches 

Point Gap .020 .020 .020 .020 .020 .020 .015 Sos E 

Timing “ne Of “a or, Stage Vaor Siss eur. cjua" Or 132 Va" or .250 

B TB G. .0625 .1562 .1562 .250 .1562 .1562 Te fat 

Before Top Ba “super” 

Dead Center 

Spark Plug .030 .030 .030 .030 .030 .030 .030 .030 

Gap 

Piston Ring .003 .005 .005 .005 .006 .006 .006 .006 

End Gap .008 .010 .010 .010 .011 .011 .011 .011 

Piston 1.4966 1.6216 1.7461 1.7461 1.9948 1.9948 1.9948 1.9949 

Diameter 1.4969 1.6219 1.7464 1.7464 1.9951 1.9951 1.9951 1.9955 

Piston Ring .095 .095 .095 .095 .095 .095 .095 .095 

Groove Width .096 .096 .096 .096 .096 .096 .096 .096 

Piston Ring .093 .093 .093 .093 .093 .093 .093 .093 

Width .0935 .0935 .0935 .0935 .0935 .0935 .0935 .0935 

Piston Pin .3750 .3750 .3750 .3750 .3750 .3750 .3750 Early .3750 

Diameter .3751 .3751 8751 23751 ES .3751 3751 .3761 
Late .4997 

.4999 

Connecting Rod .6869 .6869 .6869 .6986 .6869 .6869 .6869 .6935 

Diameter .6874 .6874 .6874 .6989 .6874 .6874 .6874 .6939 

Crank w/o needles w/o needles 

Bearing 

Crankshaft .0653 .0653 

Rod .0655 .0655 

Needle 

Diameter 

Crank Pin .6860 .6860 .6860 5615 .6860 .6860 .6860 ¿5615 

Journal .6865 .6865 .6865 .5618 .6865 .6865 .6865 .5618 

Diameter 

Crankshaft .6689 .6689 .6690 .6689 .9995 .6689 .9995 .9995 

P.T.O. Side .6693 .6693 .6694 .6693 1.0000 .6693 1.0000 1.0000 

Main Bro. Dia. 

Crankshaft .6689 .6689 .6689 .6690 .7495 .6689 .7495 .7495 

Magneto Side .6693 .6693 .6693 .6694 .7500 .6693 .7500 .7500 

Main Brg. Dia. 

Crankshaft .003 .003 .003 .003 .009 .009 .009 .009 

End Play .008 .008 .008 .008 022 .022 022 .022 
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Specifications for 2 Cycle Engines with Split Crankcases (cont.) 


I J K L M N 0 P 
2.000 2.000 2.093 2.2505 2.2505 2.5030 2.5030 2.000 Bore 
2.094 2.2510 2.2510 2.5035 2.5035 
1.50 1.625 1.63 2.00 2.00 1.625 1.680 1.50 Stroke 
4.70 5.10 5.80 8.00 8.00 7.98 8.25 4.70 Displace- 
ment 
Cubic 
Inches 
.015 .020 .015 .020 .020 .020 .020 .015 Point Gap 
"Yes" or lisa or “yor Bor Con We or "iere .90 Timing 
AB "175 .095 .125 .095 7S VES B.T D.C. 
Before Top 
Dead Center 
.035 .030 .030 .030 .030 .030 .030 .035 Spark Plug 
Gap 
.006 .006 .006 .007 .007 .005 .005 .006 Piston Ring 
.011 .011 .011 1945 .015 .013 .013 .011 End Gap 
1.9948 1.9951 2.0880 2.2460 2.2460 2.4960 2.4960 1.9948 Piston 
1.9951 19948 2.0883 2.2463 2.2463 2.4963 2.4963 1.9951 Diameter 
.095 .095 10655 .095 .095 1.0655 T.0655 .095 Piston Ring 
.096 .096 .0665 .096 .096 .0665 .0665 .096 Groove Width 
L.0645 L.0645 L.0645 
.0655 .0655 .0655 
.093 .093 .0615 .093 .093 .0615 .0615 .093 Piston Ring 
.0935 .0935 .0625 .0935 .0935 .0625 .0625 .0935 Width 
.4997 .3750 .4997 .5000 .3000 .4997 .4997 .4997 Piston Pin 
.4999 .3751 .4999 .5001 .5001 .4999 .4999 .4999 Diameter 
.6941 .6869 .9407 1.000 1.000 .9407 .9407 .6941 Connecting Rod 
.6944 .6874 9412 1.0004 1.0004 9412 9412 .6944 Diameter 
Crank 
Bearing 
.0653 .0943 .0943 .0943 .0943 .0943 .0653 Crankshaft 
.0655 .0945 .0945 .0945 .0945 .0945 .0655 Rod 
Needle 
Diameter 
.6860 .6860 .7499 .8096 .8096 .7499 .7499 .6860 Crank Pin 
.6865 .7502 .8099 .8099 .7502 .7502 .6865 Journal 
Diameter 
.9995 .9995 .6990 .9839 .9839 .7871 .7871 .9995 Crankshaft 
1.0000 1.0000 .6994 9842 .9842 .7875 4875 1.0000 P.T.O. Side 
Main Brg. Dia. 
.7495 .7495 .6990 .9839 .9839 .7498 .7498 .7495 Crankshaft 
.7500 .7500 .6994 .9842 .9842 .7501 .7501 .7500 Magneto Side 
Main Bro. Dia. 
.009 .009 .003 .003 .003 .008 .008 .009 Crankshaft 


022 022 .008 .008 .008 ONIS .013 022 End Play 


Torque Specifications for 2-Cycle Engines 


Application 
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Torque 


Carburetor and Reed Plates 


Carburetor to crankcase, 
Carburetor to adapter, or 
Carburetor adapter to 
crankcase 


Carburetor to snow 
blowers cover 


Carburetor outlet fitting 


Reed and cover plates 
639 type engines 


Reed to plate 
635 type engines 


70-75 in. pounds 


30-35 in. pounds 


40 in. pounds 


50-60 in. pounds 
with Loctite, type A 


12- 18 in. pounds” 


Crankcase and Cylinder 


Crankcase to crankcase 
cover 


Crankcase to crankcase 
cover screws 


Mounting cylinder or 
carburetor to crankcase 
studs 


Base to crankcase 


Cylinder to crankcase 
nuts 


In cylinder 


Spark plug stop lever 
and head shroud to head 


Cylinder head to cylinder 
Cylinder head to cylinder 


23-30 in. pounds 


35 - 40 in. pounds 


50 in. pounds 


240-250 in. pounds 


70-75 in. pounds 


100- 110 in. pounds 
50-60 in. pounds 


30- 40 in. pounds 


50-60 in. pounds 
80-90 in. pounds 


Application 


Cylinder head to cylinder 
(635 type engine) 


Cable clip and transfer 
port cover to cylinder 


Cable clip to cylinder 
Stop lever to cylinder 


Spark plug 


Transfer cover cross port 
engines 


Torque 
45-50 in. pounds 


25-30 in. pounds 


25 - 30 in. pounds 


18- 22 ft. pounds 
25 — 30 in. pounds 


— — n ooo = l = 


Crankshaft and Connecting Rods 


Aluminum and bronze 
rods to rod cap 


Steel rod to rod cap 


Flywheel nut on tapered 
end of crankshaft: 
Aluminum hub on iron 
or Steel shaft. 


Steel hub flywheel on 
iron shaft 


Steel hub flywheel on 
steel shaft 


40-50 in. pounds 


70-80 in. pounds 
18-25 ft. pounds 


18-25 ft. pounds 


30 ft. pounds 


eee 


Governor and Bell Crank Parts 


Power take-off end gov- 
ernor lower ring to 
crankshaft setscrew 


Bell crank bracket to 
crankcase 


Governor cover to 
crankcase 


30-35 in. pounds 


20- 25 in. pounds 


50-60 in. pounds 
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Tecumseh Vector 


CARBURETION 


Proper carburetor function is dependent on 
clean fresh fuelanda well maintained air clean- 
er system. Most causes of carburetion problems 
are directly related to stale fuel and dirt inges- 
tion. Inspection of the carburetor for dirt wear 
and fue] deposits should always be done before 
servicing the carburetor. 


Engine identification 


Air cleaner 


Press tab 


Carburetor Identification 


Tecumesh carburetors are identified by a 
model number and date code stamped on the 
carburetor as shown. When servicing carbure- 
tors, use the engine model number or the model 
number on the carburetor to find repair parts. 

The Vector carburetor is a float feed, non-ad- 
justable carburetor, with a 1 piece extruded alu- 
minum body. The float bowl, float, nozzle, and 
venturi are nonmetallic, eliminating the corro- 
sion and varnishing problems associated with 


Filter 


similar metallic parts. Common service areas of 
the carburetor are contained in the fuel bowl. 
These areas are the float, needle, seat and main 
nozzle. All of these parts can be serviced with- 
out removing the carburetor body from the 
engine. 


FLOAT BOWL SERVICE 


1. Disconnect and plug the fuel line. 

2. Remove the bowl drain screw. 

3. Remove the float bowl by snapping the 
bale spring towards the throttle end of the 
carburetor. 

NOTE: If a screwdriver or similar tool is 

used to aid in the bail removal, care must be 

taken not to permanently bend the retainer. 

4. Pull out the main nozzle and spring. In- 
spect the man nozzle for deposits. Be sure to 
check the cross holes on the body of the nozzle 


Carburetor exploded view 
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and the main jet orifice in the bottom of the 
nozzle. Use compressed air or monofiliment 
fishing line to remove any deposits ion the main 
jet or cross holes. Replace the O-ring if 
damaged. 

5. The float is held in the float bowl by the 
float pin which is pressed into tabs on the top of 
the float support towers. To remove the float: 

a. Insert a screwdriver into the rectangu- 
lar hole in the float at the hinge. 

b. Carefully pry the hinge shaft out of the 
tabs in the float bowl. 

c. Carefully lift the float out of the float 
bowl and inspect for damage or deposits. 

d. Clean the idle passageway with com- 
pressed air, or probe with tag wire. 

NOTE: The inlet needle is attached to the 

float and shield also be inspected for damage 

or deposits. 

6. The inlet seal can be removed with a small 


MODEL AND 
DATE CODE 


Carburetor identification 


| 


Carburetor Body 
Throttle Shaft and Lever Assembly 
Dust Seal (throttle) 

Throttle Shutter 

Throttle shutter screw 

Float Bowl 

Float Pin 

Float 

Gasket, Float bowl to body 
Inlet Needle 8 Seat Assy. 
Bowl Drain Assy. 

Tube, Main Nozzle 

“O” Ring, Main nozzle tube 
Spring, Main nozzle tube 
Retainer, Float bowl 

Welch Plug, Idle mixing well 


0 +J O) 2 + Q) N — 


508 TECUMSEH VECTOR 


qu 
INLET NEEDLE, E) 
= FLOAT 


x # N 
OK?” NS b MAIN 


NOZZLE 


IDLE PASSAGE 
Float chamber 


Swing bale clip to remove float bowl 


CROSS HOMES o Ba “0” RING 


Main jet 


wire hook or forced out with compressed air. In- 
spect the float bowl and main nozzle area for 
sediment and deposits. Use a mild carburetor 
cleaner to loosen and remove deposits and 
sediment. 

7. Install a new inlet seat into the float bowl. 
The grooved side of the inlet seat goes into the 
float bowl first. Place a drop of oil on the seat 
and press it in with a flat punch until it seats. 
Do not scratch the inlet bore. 

8. Slide the inlet needle drops into the fuel 
inlet. 

9. Snap the float shaft into the tabs in the 
float bowl. It is not necessary to adjust the float 
height even if the float has been replaced. 

10. Drop the main nozzle spring into the main 
nozzle well in the float bowl. Put a small 
amount of oil on the main nozzle O-ring and 


push the nozzle into the main nozzle well, O- 
ring end first. 

11. Place a new gasket on top of the float bowl 
(the gasket will only fit onto the float bowl one 
way.) Hold the float bow] to the carburetor body 
and snap the retainer into position. Reinstall 
the bowl drain screw, do not overtighten, reat- 
tach the fuel line. 

NOTE: Bowl service is all that is normally 
required for routine carburetor maintenance. 


CARBURETOR OVERHAUL 


To rebuild the carburetor body it 1s necessary 
to remove the carburetor from the engine. 

1. Remove the speed control plate. 

2. Remove the air cleaner body from the car- 
buretor body. 

3. Disconnect and plug the fuel line. 

4. Remove the carburetor mounting studs. 

5. Remove the governor link. 

6. Drain the carburetor float bowl. 

7. Disassemble the float bowl (see Bowl 
Service). 

NOTE: Before disassembling the carburetor 

body, check the throttle shaft and body for ex- 


HINGE PIN 


Main jet installation 
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Inlet needle seat installation 
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MODEL and SERIAL 
NUMBERS HER 


Engine exploded view 


510 
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Cylinder Assy. 

Pin, Dowel 

Element, Breather 

Cover, Breather 

Gasket, Breather cover 

Screw, Hex washer hd., thread form- 
ing, 10-24 x 1/2 

Body, Breather valve 

Valve, Breather check 

Breather Tube 

Washer, Flat 

Rod, Governor 

Lever, Governor 

Clamp, Governor lever 

Screw, Hex washer hd., 8-32 x 5/16 
Spring, Governor extension 

Seal, Oil 

Baffle, Blower housing (Incl. No. 195) 
Screw, Hex washer hd. taptite, 1/4-20 
x 5/8 

Crankshaft Assy. 

Piston & Pin Assy. 

Ring Set, Piston 

Ring, Piston pin retaining 

Rod Assy., Connecting 

Bolt, Connecting rod 

Lifter, Valve 

Camshaft Assy. 

Pump Assy., Oil 

Gasket, Mounting Flange 

Flange, Mounting 

Plug, Oil drain 

Seal, Oil 

Washer, Flat 

Gear Assy., Governor 

Spool, Governor 

Ring, Retaining 

Gear, Idler 

Screw, Hex washer hd., 1/4-20 x 
1-9/16 

Key, Flywheel 

Flywheel 

Fan, Flywheel 

Washer, Belleville 

Nut, Flywheel 

Solid State Assy. 

Cover, Spark plug 

Screw, Hex washer hd. Sems, 10-24 x 
1 

Wire Assy., Ground 

Gasket, Cylinder head 

Head, Cylinder 

Valve, Exhaust 

Valve, Intake 

Screw, Hex flange hd., 5/16-18 x 1-1/2 
Spark Plug (Champion RJ-19LM or 
equivalent) 

Spring, Valve 


LBAL 
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Cap, Valve spring 

Gasket, Valve cover 

Cover, Valve spring box 

Screw, Hex hd. Sems, 10-24 x 1/2 
Stud, Carburetor mounting 

Link, Governor 

Spacer, Carburetor mounting 

Lever Assy., Brake 

Lever, Brake control 

Link, Brake control lever 

Spring, Brake 

Ring, Retaining 

Terminal 

Spring, Brake control lever 

Bushing, Brake control lever & brake 
lever 

Spring, Compression 

Spring, Compression 

Screw, Fil. hd., 5-40 x 7/16 

Screw, Fil. hd., 6-32 x 21/32 

Gasket, Carburetor to air cleaner 
Body, Air cleaner (Incl. Nos. 239, 299 
& 350) 

Screw, Fil hd. Sems, 10-32 x 2-3/32 
Filter, Air cleaner (Paper) 

Cover, Air cleaner 

Nut, Lock, 1/4-20 

Screw, Hex washer hd., taptite, 
1/4-20 x 11/16 

Plate, Control Assy. cover 

Screw, Hex washer hd., taptite, 8-32 x 
1/2 

Housing, Blower 

Screw, Hex washer hd. taptite, 1/4-20 
x 1/2 

Ring, Starter 

Muffler 

Plate, Muffler locking 

Screw, Hex hd. shoulder, 5/16-18 x 
2-11/32 

Cup, Starter 

Screw, Hex washer hd., 8-32 x 21/64 
Line, Fuel 

Clamp, Fuel line 

Clip, “U” Type Nut, 10-32 

Tank Assy., Fuel 

Cap, Fuel 

Tube, Oil fill 

"Q" Ring 

Clip, Fill tube 

Dipstick, Oil 

Plug, Starter 

Screw, Hex washer hd. 10-32 x 35/64 
Primer 

Decal, Instruction 

Decal, Primer 

Carburetor 

Starter, Rewind 


Float adjustment 


cessive wear. Remove the shutter screw and 
discard. Inspect the shutter for damage; dis- 
card if damaged. 


Cleaning 


To properly clean the carburetor body, the 
welch plugs should be removed to expose drilled 
passages. To remove welch plug, sharpen a 
small chisel to a sharp wedge point. Drive the 
chisel into the welch plug, push down on chisel 
and pry plug out of position. 

After the welch plug is removed from the car- 
buretor it can be soaked in a commercial carbu- 
retor cleaner no longer than 30 minutes. Be 
sure to follow the directions on the container. 

After the carburetor has been soaked, all pas- 
sages mat be probed with monofilament fishing 
line and compressed air to open plugged or re- 
stricted passages. 
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Welch plug removal 


| T FLAT END PUNCH 
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Welch plug installation 
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12 O'CLOCK POSITION 


Shutter scribe mark positioning 


Assembly 


1. Install a new welch plug over the idle fuel 
chamber with the raised portion up. Use a 
punch equal to the size of the plug, to fasten the 
plug. Do not dent or drive the center of the plug 
below the top surface of the carburetor. 

2. Install the throttle and shutter (use a new 
shutter screw and dust seal). The scribe mark 
on the shutter must be in the 12 o’clock 
position. 

NOTE: If the scribe mark is out of position 

the shutter may stick. 

3. To rebuild the Float Bowl, refer to the pre- 
vious section on float bowl service. 

4. Install the carburetor to the engine using 
a new gasket. The primer passage in the air 
cleaner body should be cleaned before it is rein- 
stalled over the carburetor. 


PRIMER BULB SERVICE 


1. Grasp the primer bulb with a needle nose 
pliers and roll the pliers along the air cleaner 
body. 

2. After removing the primer bulb, the re- 
taining ring must be removed. Use a screwdriv- 
er to carefully pry the retainer out of the air 
cleaner body. Do not reuse old bulb or retainer. 

3. Press the new bulb and retainer into posi- 
tion using a deep reach socket. 

CAUTION: Wear safety glasses or goggles 

when removing retainer. 

4. After the primer bulb is removed, clean 
the primer passages thoroughly. 

5. Install air cleaner body over the carbure- 
tor using a new gasket. 
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Primer bulb removal 


Primer bulb installation 


GOVERNORS AND LINKAGE 


All Tecumseh 4-cycle engines of recent man- 
ufactures are equipped with mechanical type 
governors. As the speed of an engine increases, 
centrifugal force moves the weights outward, 
lifting up the governor spool which contacts the 
governor shaft; this in turn closes the throttle. 
As engine speed decreases, the weights are 
pulled inward by the spring which opens the 
throttle. Thus, the engine speed controls the 
throttle opening and maintains a certain gov- 
erned speed. 

The governor gear on the Vector engine is 
driven by the crankshaft through an idler gear. 

The idler gear is captured in the mounting 
flange by both the crankshaft gear and the gov- 
ernor gear. 

The governor and idler shafts are pressed 


into the flange or cover to a specific dimension 
and is serviced as an assembly. 


LINKAGE INSTALLATION 


The solid link is always connected from the 
throttle lever on the carburetor to the lower 
hole on the governor lever. The shorter bend 
has to be toward the governor. The governor ex- 
tension spring is connected with the spring and 
hooked into the upper hole of the governor le- 
ver and the extension end hooked through the 
speed control lever. To remove the governor 
spring, carefully twist the extension end coun- 
terclockwise to unhook the extension spring at 
the speed control lever. Do not bend or distort 
governor extension spring. 


GOVERNOR ADJUSTMENT 


1. With engine stopped, loosen the screw 
holding the governor clamp and lever. 
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Governor assembly 


The idler gear is held by the crankshaft gear and 
governor gear 


Governor gear components 


TWIST COUNTERCLOCKWISE 
TO DISCONNECT 


GOVERNOR SPRING 


Governor adjustment 


HIGH SPEED ADJUSTMENT 


Speed controls 


COUNTERCLOCKWISE INCREASES 


LOW SPEED ADJUSTMENT 
COUNTERCLOCKWISE INCREASES 
SPEED 
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2. Turn the clamp clockwise, then push gov- 
ernor lever connected to the throttle to a full 
wide open position. 

3. Hold the lever and clamp in this position 
and tighten the screw. 


SPEED CONTROLS 


The Vector engine has an adjustable speed 
control. Never exceed the manufacturer’s rec- 
ommended speeds. 


REWIND STARTER 


DISASSEMBLY 


1. After removing the rewind from the en- 
gine blower housing, release the tension on the 
rewind spring. 

2. Place a 3⁄4 in. deep reach socket inside the 
retainer pawl. Set the rewind on a bench, sup- 
ported on the socket. 

3. Using a ie in. roll punch, drive out the 
center pin. 

4. All components that are in need of service 
should be replaced. 

NOTE: Care must be used when handling 

the pulley because the rewind spring and cov- 

er is held by the bosses in the pulley. 


ASSEMBLY 


1. Reverse the above listed keeping in mind 
that the starter dogs with the dog springs must 
snap back to the center of the pulley. 

2. Always replace the center pin with a new 
pin upon reassembly. Also place the two new 
plastic washers between the center lag and re- 
tainer pawl. Disacard old plastic washer. The 
new plastic washers will be provided along with 
the new center pin. 

3. Check retainer pawl. It is worn, bent or 
damaged in any manner replace upon 
reassembly. 

4. Tap the new center pin in until it is within 
Ys in. of the top of the starter. 

NOTE: Driving the center pin in too far will 

cause the retainer pawl to bend and the start- 

er dogs will not engage starter cup. 


ELECTRIC STARTERS 


REMOVAL 


1. Remove face plate, air cleaner assembly 
and gas tank. 

2. Compress plastic grommet and pull it out 
of the blower housing. 
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Starter, Rewind 

Pin, Spring (Incl. No. 4) 
Washer 

Retainer 

Washer 

Spring, Brake 

Dog, Starter 

Spring, Dog 

Pulley 

Spring, Rewind 

Cover, Spring 

Housing Assy., Starter 
Rope, Starter (Length 98" & 9/64" 
dia.) 


Handle, Starter 


- 


Rewind starter—exploded view 


3. Slide the wire through slot, being careful 
not to cut the wire insulation. 

4. Remove blower housing, remove flywheel 
(see flywheel section) and inspect ring gear for 
wear or damage. Replace if necessary (see fly- 
wheel section). 

9. Remove nuts on both sides of pinion. Drop 
starter out of back plate and remove ground 
wire. 


DRIVE ASSEMBLY SERVICE 


Pinion gear parts should be checked for dam- 
age or wear. If the gear does not engage or slips, 
it should be washed in solvent (rubber parts 
cleaned with soap and water) to remove dirt 
and grease, and dried thoroughly. If damaged 
replace parts. 

Remove, inspect and replace as necessary. 
Assembly is the reverse of disassembly. 

NOTE: For ease of assembly, assemble arma- 
ture into brush end frame first. Place a small 
amount of light grease such as Lubriplate* 
between the drive nut and helix on armature 
shaft. DO NOT apply lubricant to pinion 
driver. 


BRUSHES INSPECTION 

Before removing armature, check brushes for 
wear. Make sure brushes are not worn to the 
point where brush wire bottoms out in the slot 
of brush holder. Brush springs must have 


enough strength to keep tension on the brushes 
and hold them against the commutator. If 
brushes are in need if change, replace the entire 
end cap assembly. 


ARMATURE CHECK 

If commutator bars are glazed or dirty, they 
can be turned down in a lather. While rotating, 
hold a strip of 00 sandpaper lightly on the 
commutator, moving it back and forth. Do not 
use emery cloth. Recut grooves between 
commutator bars to depth equal to the width of 
the insulators. 

Using a continuity tester to make certain no 
continuity exists between the commutator 
(copper) and the iron of the armature, rotate 
armature and check out all commutator bars. 


MAIN JET 


END CAP 
AND BRUSHES 
(ASSEMBLY) 


Starter brushes 
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. Retainer ring 

. Dust washer 

. Drive nut 

Pinion driver 

Gear 

. Anti-drift spring 

. Spring retainer (spring collapses into retainer) 
Cup washer (cup washer cupped over retainer spring) 
Washer (metal) 

10. Retainer ring 

11. Thrust washer (metal) 

12 Washer (plastic) 

13. Lock nuts 

14. Cap assembly drive end 

15. Armature 

16. Housing 

17. Cap assembly commutator end 

18. Bolts 


o o-oonsomw- 


Electric starter—exploded view 


The armature can be thoroughly checked 
with a growler if available. 


STARTER ASSEMBLY 


1. Attach the ground wire prior to assem- 
bling the electric starter to the baffle. 

2. Attach the black ground wire to the elec- 
tric starter through bolt so that the wire ex- 
tends between the two adjacent end cap prongs. 

3. Place the starter into the black plate with 
the ground wire bolt away from the carburetor. 


ATTACHED TO ELECTRIC 
STARTER MOTOR STUD 
BEFORE ELECTRIC 
STARTER MOTOR IS 
ATTACHED TO BLOWER 
HOUSING BAFFLE 


Ground wire attachment 


Note that the throttle linkage 1s routed around 
starter while the governor spring is routed 
through the end cap springs. 

4. Tighten nuts on starter bolts. 

5. Place blower housing on engine and slide 
wires through slot making sure not to cut 
insulation. 

6. Press plastic grommet into hole. 

7. Reassemble gas tank, air cleaner assembly 
and face plate. 


FLYWHEELS 


The Vector engine uses one of two types of 
flywheels. The first type is a cast iron high iner- 
tia flywheel. This type of flywheel will have a 
pressed on ring gear if the engine is equipped 
with an electric starter. The other is an alumi- 
num type. 


REMOVAL 


1. Disconnect the battery from the engine 
before servicing. 

2. Remove the ignition module, 

3. Remove the brake pressure from the 
flywheel. 

4. Toremove the flywheel nut, use a flywheel 
strap wrench to hold the flywheel, while turn- 
ing the flywheel nut counterclockwise. 

9. Lift the starter cup and fan off of the fly- 
wheel. (Aluminum flywheel only). 

6. Remove the flywheel using a flywheel pull- 
er or knock-off tool. 

NOTE: On engines with cored holes (not 

tapped) use flywheel puller Part No. 670306. 
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Flywheel nut removal 


7. Screw a knock-off tool down until it touch- 
es the flywheel, then back off 1 turn. Using a 
large screwdriver, pry upward under the fly- 
wheel (side opposite the brake) and tap sharply 
and squarely on the knock-off tool to break the 
flywheel loose. If necessary rotate flywheel a 
half turn and repeat until it loosens. 

NOTE: Do not attempt to remove flywheel us- 

ing a jaw type puller on the outer diameter of 

the flywheel or flywheel breakage will occur. 
Never use a pry bar with any type of curve 
on the end. Breather cover damage can result. 


INSTALLATION 


1. Inspect brake pad to be free of dirt, oil or 
grease. If pad is contaminated, or less than 
0.060 in. at the narrowest point, replace. See 
Flywheel brake section for procedure. 

2. Compress brake lever. 

3. Install flywheel key. 

4. Install flywheel. 


Flywheel removal 


= E MAGNET 


Fan installation 


5. Install the fan onto the flywheel so the Te- 
cumseh logo on the fan is on the magnet side of 
the flywheel. 

6. Place starter cup into position and torque 
nut to specification. Use a strap wrench to hold 
the flywheel. 


Flywheel Brake System 
OPERATION 


Use of the blade brake clutch in conjunction 
with either a top or side mounted recoil starter 
or 2 volt electric starter. The blade stops within 
three seconds after the operator lets go of the 
blade control bail at the operator position and 
the engine continues to run. Starter rope han- 
dle is on the engine. 

Use of a recoil starter (top or side mounted) 
with the rope handle on the engine as opposed 
to within 24 inches of the operator position. 
This method is acceptable if the mower deck 
passes the 360 degree foot probe test. A speci- 
fied foot probe must not contact the blade when 
applied completely around the entire blade 
housing. This alternative can be used with en- 
gine mounted brake systems and typical bail 
controls. The blade stops within three seconds 
after the operator lets go of the blade control 
bail at the operator position and the engine is 
stopped. 

The Brake Starter Mechanism may be used 
with either of two options for starting: 

1. Manual Rope Start 

2. 12 Volt Starter System 

Each system requires the operator to start 
unit behind mower handle in operator zone 
area. The electric start system also provides a 
charging system for battery recharge when en- 
gine 1s running. 


TO STOP THE ENGINE In the stop position 
the brake pad is applied to the inside edge of the 
flywheel; at the same time the ignition system 
is grounded out. 


TO START THE ENGINE In order to restart 
the engine, the control must be applied. This 
action pulls the brake pad away from the inside 
edge of the flywheel and opens the ignition 
ground switch. 


On electric start systems the starter is ener- 
gized to start the engine. 

On non-electric start systems, recoil started 
rope must be pulled to start engine. 


GROUND 
CEIR. 


IGNITION 
GROUND 
WIRE 


“BRAKE ON” 


Brake system in the Brake On position 


IGNITION 
GROUND 
WIRE 


Brake system in the Brake Off position 


“BRAKE OFF” 
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STARTER MOTOR 
(INTERNALLY GROUNDED) 


STARTER INTERLOCK/ 
SWITCH 


ELECTRIC STARTER LEAD 


OUT LEAD #13 
A.W.G. (OPTIONAL) 


HEAVY DUTY SWITCH RED #12 A.W.G. 
yl 


` ALTERNATOR LEAD 
RED #18 A.W.G. 
J 


4 


BLACK #12 
A.W.G. 


ALL GROUND CONNECTIONS MUST BE CLEANED TO A BRIGHT FINISH 


Electric start system wiring 


BRAKE PAD REPLACEMENT 


1. If equipped with electric starter, locate 
wire routing through blower housing. Com- 
press the grommet and pull out of the blower 
housing. Carefully slide wires through the slot. 
DO NOT cut the wire insulation on the blower 
housing. 

2. Remove flywheel. 

3. Remove pad lever E-clip. Lift pad lever, 
and unhook spring and link. 

4. Attach link to pad lever install pad lever 
and E-clip. 

9. Attach spring to lever first. Use a needle 
nose pliers to hook the spring into the baffle. 

NOTE: It is important to attach the pad lever 

spring with the short hook on the pad lever 

and the long hook to the blower housing 


baffle. 
BRAKE CONTROL LEVER REPLACEMENT 


1. Mark hole that spring is installed into 
baffle. 

2. Remove E-clip from brake lever shaft. 

3. Lift brake control lever and unhook link. 
Replace with new lever and reassemble in re- 
verse order. 

4. Replacement springs must be the same 
size and color. 

9. Be sure control lever spring is in proper 
hole in blower housing baffle before 
reassembly. 
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NOTE: When removing the brake lever with 
a reverse pull brake, the pad lever must be re- 
moved to unhook the brake link from the 
brake lever. 


Control Switch 


The brake lever must close the switch before 
the starter can be engaged. Disconnect battery 
from circuit before making check. 

Engines equipped with an electric starter 
have a control switch which is attached to the 
brake lever. The brake lever must close the 
switch before the starter can be engaged. 


PAD LEVER "E' CLIP 


` 


SHORT HOOK 
Brake pad replacement 


RAKE LEVER 
CONTROL SPRING 


Brake control lever replacement 


BRAKE LEVER END 


PAD LEVER END 
Control link attachment 


Control switch 


CHECKING THE CONTROL SWITCH 


1. Disconnect the battery from the circuit. 
Use a continuity light or meter to check control 
switch operation. 

2. Disconnect the wire harness at the engine. 

3. Attach one continuity light lead to the 
electric starter lead. 

4. Attach the other continuity light lead to 
the battery ground lead. With leads attached, 
press the control switch lever and the continu- 
ity light should go on, if not replace switch. 


SWITCH REPLACEMENT 


1. Carefully grind off the heads of rivets, re- 
move the rivets from the back side of brake 
lever. 

2. Use the self-tapping screw to make 
threads in the lever, install the switch to the 
brake lever in the proper position and secure 
the switch to the lever with the machine 
screws. Be careful, over-tightening of the 
screws could break the switch. 


SOLID STATE MODULE 
ALTERNATOR 
LAMINATION SCREWS 


Alternator 


ALTERNATOR 


The 350 Milliamp charging system consists 
ofa single alternator coil mounted to one side of 
the solid state module. 

Do not operate engine with charging system 
disconnected. Damage to diode may occur. 


CHECKING THE SYSTEM 


Connect voltmeter at the battery (should 
read battery voltage). The battery MUST BE 
IN CIRCUIT for test to perform properly. next, 
start engine-voltage should read higher than 
when engine is off. If there is a change upward 
in voltage, the charging system is working. If 
there is no change in voltage, the alternator 
should be replaced. Set volt/ohmmeter to 0-20 
volt D.C. scale for test. 


IGNITION SYSTEM 


Tecumseh's sohd state capacitor discharge 
ignition (CDI) is an all electronic ignition sys- 


Ignition module 
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Model air gap adjustment 


tem and is encapsulated in epoxy for protection 
against dirt and moisture. 

As the magnets in the flywhee] rotate past 
the charge coil, electrical energy is produced in 
the module. This energy is transferred to a ca- 
pacitor where it is stored until it is needed to 
fire the spark plug. 

The magnet continues rotating past a trigger 
coil where a low voltage signal is produced and 
closes an electronic switch (SCR). 

The energy which was stored in the capacitor 
is now transferred through the switch (SCR) to 
a transformer where the voltage is increased 
form 200 volts to 25,000 volts. This voltage is 
transferred by means of the high tension lead to 
th spark plug, where it arcs across the electrode 
of the spark plug and ignited the fuel-air 
mixture. 


Spark Plug 
SERVICE 


Spark plugs should be replaced periodically. 
Check electrode gap with wire feeler gauge and 
adjust gap. Replace if electrode is pitted, burned 
or the porcelain is cracked. Be sure cleaned 
plugs are free of all foreign material. Use a 
spark plug tester to check for spark. 

If spark plug fouls frequently, check for the 
following condition: 

1. Incorrect spark plug 

2. Poor grade gasoline 

3. Breather plugged 

4, Oil level too high 

5. Engine using excessive oil 

6. Clogged air cleaner 

NOTE: The module has two holes on the one 

leg of the lamination, to secure the 350 

milliamp charging system. 

The proper air gap setting between magnets 
and the laminations on CDI systems is 0.0125 
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in. Place a 0.0125 in. gauge between the 
magnets and laminations and tighten mount- 
ing screws to a torque of 30-40 inch pounds. Re- 
check gap setting to make certain there is prop- 
er clearance between the magnets and 
laminations. 
NOTE: Due to variations betweem pole 
shoes, air gap may vary from 0.005-0.020 in. 
when flywheel is rotated. There is no further 
timing adjustement on external laminations 
systems. 


PISTON, RINGS AND CONNECTING 
ROD 


Piston 

Before removing piston, clean any carbon 
from the top of the cylinder bore to prevent ring 
breakage when removing the piston. Push the 


INDICATES 010 
OVERSIZE CYLINDER 


PISTON MEASUREMENTS ARE TAKEN AT BOTTOM 
R SKIRT 90° FROM WRIST PIN HOLE 


1st COMPRESSION RING 


3rd OIL CONTROL RING 


Measuring end gap 


Connecting rod matchmarks 


INDICATES .010 OVERSIZE PISTON 


Oversize piston identification 


rod and piston out through the top of the 
cylinder. 

Oversize pistons are identified by the size 
imprinted on the piston as shown. Check the 
piston for wear by measuring at the bottom of 
the skirt 90 degrees from the wrist pin hole. 
Clean the carbon from the piston ring grooves, 
install new rings and measure side clearance. 

Replace rings in sets and always stagger ring 
gaps. When installing new rings, deglaze 
cylinder wall, using a commercially available 
deglazing tool. 

Use a ring expander to remove and replace 
rings. Do not spread the rings too wide or 
breakage will result. 

Both compression rings will have a chamfer 
on the inside edge. The rings must be installed 
with the chamfer up. 

To check ring end gap, place ring squarely in 
center of ring travel area. Using the piston to 
push the ring down into the cylinder at least 
one inch. 

Check ring gap on new ring to determine if 
cylinder should be rebored to take oversize 
parts. 


Connecting Rods 

Match marked on connecting rods must 
always align and must face outward toward the 
mechanic when installed in an engine. 


A new piston can be installed on to the 
connecting rod in either direction. It is 
necessary to replace the connecting rod be sure 
to mark the calve side of the piston. 

Install the piston to the connecting rod so 
that the piston will be in the same position 
when reinstalled in the engine. 

The connecting rod bolts use fine threads to 
insure torque retention. For the proper torque 
specification see the table of specifications. 


CYLINDERS AND CYLINDER HEADS 


Cylinder 
INSPECTION 


Check cylinder for dirty, broken or cracked 
fins, worn or scored bearings or scored cylinder 
bore surface, and warped head mounting 
surfaces. 

The cylinder must be replaced if the cylinder 
head mounting surface is warped extensively. 

If cylinder bore is worn more tan 0.005 in. 
oversize, out-of-round or scored, it should be re- 
placed or rebored to 0.010 in. or 0.020 in. over- 
size. In some cases engines are built with an 
oversize cylinder; in these instances, they are 
identified with the oversize value imprinted in 
the cylinder as pictured. 


REBORING CYLINDER 


To rebore cylinder use a commercial hone of 
suitable size chucked in a drill press with a 
spindle speed of approximately 600 R.P.M. 

Start with coarse stones and center cylinder 
under press spindle. Lower them so lower end 
of stones contacts lowest point in cylinder bore. 

Rotate adjusting nut so that stones touch cyl- 
inder wall and begin honing at bottom of cylin- 
der. Move hone up or down at rate of 50 strokes 
per minute to avoid cutting ridges in cylinder 
wall. Every fourth or fifth stroke, move hone 
far enough to extend the stones one inch be- 
yond top and bottom of cylinder bore. 

Check bore every thirty or forty strokes for 
size and straightness. If stones collect metal, 
clean with a wire brush each time hone is 
removed. 

Hone with coarse stones until cylinder bore is 
within 0.002 inch of desired finish size. Replace 
coarse stones with burnishing stones and con- 
tinue until bore is to within 0.0005 inch of de- 
sired size. 

Remove burnishing stones and install finish- 
ing stones to polish cylinder to final size. 

Clean cylinder with soap and water, and dry 
thoroughly. 

Replace piston and piston rings with correct 
oversize parts. 
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Cylinder head torque sequence 


Cylinder Head 


Check cylinder heads for warpage by placing 
on a flat surface. If warped extensively, replace 
head. Always replace head gasket and torque 
head bolts in 50 inch lbs. increments in the 
numbered sequence to a torque of 180-220 inch 
lbs. 


CRANKSHAFT 


Crankshaft 


INSPECTION 
Inspect crankshaft for worn, scratched or 
damaged bearing surfaces, out-of-round or flat 
spots on the journal area, or a bent P.T.O. end. 
NOTE: Never try to straighten a bent 
crankshaft. 


Camshaft timing mark at the 2:30 position 
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/ MECHANISM 


Compression release mechanism 


When installing a crankshaft, lubricate all 
bearing surfaces and use oil seal protector part 
no. 670327 or equivalent 


CRANKSHAFT TIMING MARK 


The crankshaft has a pressed on timing gear. 
This gear has a small dimple punched on one 
side of the teeth on this gear. This dimple is a 
timing mark. With the crankpin at top dead 
center, the timing mark should be in the 2:30 
position. 

The camshaft has an aligning mark in line 
with the timing hole on the camshaft gear. Line 
this mark up with the dimple on the crankshaft 
gear. 

Timing marks on crankshaft gear and cam- 
shaft gear must be aligned for proper valve 
timing. 


CAMSHAFT 


REMOVAL 


Align timing marks to relieve train pressure. 
Lift out camshaft. 

The camshaft has a mechanical compression 
release mechanism. A pin which runs through 
both cam lobes extends past the exhaust lobe 
and lifts the valve to relieve compression for 
easier starting. When the engine starts, centrif- 
ugal force moves the flyweights outward, mov- 
ing the pin below the lobe, allowing full com- 
pression. The compression release mechanism 
is non-serviceable (replace camshaft assembly. 
if damaged or worn.) 


LUBRICATION SYSTEM 


All Tecumesh Vector engines use a positive 
displacement plunger oil pump to pump oil 
from the crankcase, up through the camshaft to 
a passage in the breather box to the top of the 
crankshaft main bearing, and ultra balance 
bearings. 

Oil is pressure sprayed out of a small hole be- 
tween the crankshaft and ultra-balance bear- 
ing, to lubricate the connecting rod journal 
area. If a heavy leakage is noted from the 
breather cover check for plugged mist hole. 

NOTE: Not all Vector engines are equipped 

with ultra-balance. 


Oil Pump 


An eccentric on the camshaft works the 
plunger in the barrel back and forth, forcing oil 
up the center of the camshaft. A ball on the end 
of the plunger locates in a recess in the flange 
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MAIN BEARING LUBE HOLE 
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AN ULTRA BALANCE LUBE HOLE 
Lubrication system with Ultrabalance 


OIL DRAIN HOLE 
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SPRAY MIST HOLE 
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a ULTRA BALANCE LUBE HOLE 


Oil holes 
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CHECK VALVE 
Integral breather 
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BREATHER TUBE 
CONNECTION 


Breather tube installation 


cover. When installing oil pump. make certain 
the chamfered side of the pump faces the cam- 
shaft, and the plunger ball seats in the recess of 
the flange cover. 

The Vector engine has a top mounted inte- 
gral breather. 

The breather compartment is located under 
the flywheel. A check valve allows excess crank- 
case pressure to be vented through the element 
and out the breather tube. The breather tube is 
connected to the air cleaner body. When reas- 
sembling the breather, DO NOT pinch the filter 
element under the breather cover or leak may 
occur. 

Condensed oil vapors are returned to the 
crankcase by means of the oil return hole. The 
oil return hole is opened and closed in the cylin- 
der by the piston. 

The breather filter element can be cleaned 
using solvent. 

When reinstalling the check valve, apply oil 


Oil return hole location 
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to aid in assembly. A new breather valve body 
can be pressed into the block to replace a dam- 
aged breather valve body. 


VALVES, LIFTERS, SPRING & VALVE 
SEATS 


Valves 


Valves must be in good condition, properly 
sealing and the proper gap must be maintained 
for full power, easy starting and efficient 
operation. 


VALVE REMOVAL 


1. To remove valves, raise the lower valve 
spring caps, while holding the valve head tight- 
ly against the seat. 

2. Move the lower cap, so it will slip off the 
end of the valve. 

3. Clean all parts and remove carbon from 
valve heads and stems. If valves are is usable 
condition, grind the valve faces to a 45 degree 
angle. Replace valves if they are damaged, dis- 
torted or if the margin is ground to less than Ys, 
In. 


Valve Seats 


Valve seats are not replaceable. If they are 
burned or pitted, they can be reground using a 
grinding stone or valve reseater. Seats are 

ound at an angle of 46 degrees, to a width of 
/64 in. 

The recommended procedure to properly cut 
a valve seat is to use the Neway Cutting Sys- 
tem, which consists of three different degree- 
cutters. 

1. Usethe 60 degree cutter to clean and nar- 
row the seat from the bottom toward the 
center, 

2. Usethe 31 degree cutter to clean and nar- 
row the seat from the top toward the center. 

Valves are not identical. Make sure the valve 
marked EX or X is installed in the exhaust 


MARGIN 
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Valve dimensions 
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Valve seats 


valve location, and the valve marked I is in- 
stalled in the intake valve location. If the valves 
are unmarked, the nonmagnetic valve is in- 
stalled in the exhaust valve location. 


VALVE ADJUSTMENT 


Clearance between the valve stem and lifter 
must be set to the recommended specifications 
when the engine is cold. Check these clearances 
with the piston T.D.C. on the compression 
stroke. Grind end of valve stem with a valve 
grinder, or use a V block to hold the valve 
square on grinding wheel, grinding to the prop- 
er 0.008 in. clearance. 


VALVE INSTALLATION 


1. Position valve caps and spring in the valve 
compartment. 

2. Install valves in guides with valve marked 
I in the intake port. The valve stem must pass 
through the spring. The valve spring cap should 
sit around the valve lifter exposed end. 

3. Use a valve spring compressor to compress 
the valve spring. Position the valve spring cap 
onto the valve stem and release valve spring 
tension to lock cap in place. 


VALVE LIFTERS 


It is a good practice not to interchange lifters, 
even though they are identical, once a wear pat- 
tern has been established. 


OVERSIZE VALVE GUIDES 


Valve guides are permanently installed in the 
cylinder. If they become worn excessively, they 
can be reamed oversized to accommodate a 1⁄9 
in. oversize valve stem. 

Ream guides with a straight shanked reamer 
or low speed drill press. Refer to Table of Speci- 
fications to determine correct oversize dimen- 


BOTTOM 
NARROWING 
CUTTER 
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Valve seat grinding—step 1 


TOP 
NARROWING 


CUTTER no $ 


Valve seat grinding—step 2 


SEAT CUTTER 


Valve seat grinding—step 3 
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OIL SEAL AND MOUNTING FLANGE 


Oil Seal 
SERVICE 


1. Drain oil from crankcase. If the crank- 
shaft end is rusty or pitted, polish the crank- 
shaft with emery cloth so it will not damage the 
bearings when the cover is removed. 

2. Remove mounting bolts and slide seal pro- 
tector-driver tool, Part No 670327 or equiva- 
lent, into the oil seal. If necessary, tap edge of 
flange or cover lightly with a soft hammer to re- 
move cover. 

3. Clean and inspect the cover for wear and 
scoring of bearings. Inspect crankshaft bear- 
ings. Replace any worn or damaged parts. 

4. If crankshaft is out of engine, remove old 
oil seal by tapping them out with a screwdriver 
or punch from the inside, To remove a seal with 


MOUNTING FLANGE 


Oil seal installation 


sion. Reamers are available through your Te- 
cumseh parts suppliers. See Tool Section for 
correct part numbers. 

Redrill the valve spring cap, to accommodate 
the oversize valve stems. 

After oversizing valve guides - the seats must 
be recut to align with the valve guides. 


Flange bolt torque sequence 
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the crankshaft in the engine, insert a screw- 
driver between the seal and the crankshaft and 
pry the seal out. 

5. Lubricate the outside of the new oil seal 
with oil prior to installation. 

6. Use seal driver-protector tool Part No. 
670327, or euqivalent. Place oil seal over the 
driver-protector and place over crankshaft, 
driving it into position using universal driver 
No. 670272. The seal will automatically be driv- 
en into the proper depth. 

7. Torque flange bolts in numerical order as 
shown in illustration. 
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Counterbalance system alignment 


TIMING MARKS 


Timing mark 


ULTRA-BALANCE 


The single shaft counterbalance is driven by 
a gear on the crankshaft, to counteract the im- 
balance caused by the counterweights on the 
crankshaft. 

To correctly align the counterbalance system, 
rotate the piston to 90 past TDC and insert the 
single-shaft counterbalance into its boss in the 
crankcase with the punch mark on the gear in 
alignment with the crankshaft punch mark. 
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VLV4 VLV5 
Displacement.................... AN 11.19 12.56 
ENEE de 2.047 2.047 
A m na. S. 2.6390 2.7960 
2.6380 2.7950 
Air Gap Dimension sess 0125 .0125 
SPAR DING QED ME 030 030 
Valve (Cearance. cse .008 
.008 
Valve Seat Angle............................................., 46° 46° 
Valve Seat Wide .035 .035 
045 .045 
Valve Guide Oversize Dia. 2807 .2807 
2817 .2817 
Crankshaft End Play... 005 .005 
027 .027 
Crankpin Journel Dia. 1.0235 1.0235 
1.0230 1.0230 
Crankshaft Magneto Main Brg. Dia ....................... 1.0242 1.0242 
1.0237 1.0237 
Crankshaft P.T.O. Main Brg. Dia.......................... 1.0242 1.0242 
1.0237 1.0237 
Camshaft Bearing Dia. 4980 .4980 
4975 .4975 
Conn. Rod Dia. Crank Berg. 1.0246 1.0246 
1.0240 1.0240 
Piston Diameter... 2.6340 2.7910 
2.6330 2.7900 
Ring Groove Side Clearance 1st & 2nd Comp. ......... .002 .002 
005 005 
Side Clearance (Bot.) Oil .................................... .0005 .0005 
0035 .0035 
Piston Skirt Clearance ........ 0... cece cccccecececcccececececee .004 .004 
006 .006 
Ring End GOD a en aAa .007 .007 
.020 .020 
Cylinder Main Brg. Da. 1.0262 1.0262 
1.0257 1.0257 
Cylinder Cover/Flange Main Bearing Diameter ........ 1.0262 1.0262 


1.0257 1.0257 
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VECTOR TORQUE SPECIFICATIONS 


Inch-Lbs. 
Governor Rod Clamp to Lever 7-12 
Breather Cover 40-50 
Valve Box Cover 25-35 
Connecting Rod 95-110 
Cylinder Head 180-220 
Mounting Flange or Cylinder Cover 100-130 
Housing Baffle to Cylinder 80-120 
Solid State Ignition to Cylinder | 30-50 
Alternating Coil Assembly to Lamination 25-35 
Flywheel Nut 400-440 
Housing to Baffle 35-45 
Carburetor Stud to Cylinder 50-75 
A/C Hex Nut to Stud | 35-45 
Control Face Plate to Baffle 30-40 
Starter - Top Mounting 20-30 
Electric Starter to Baffle 10-15 
5/8-18 Plug (Hex Flange) 90-150 
Plastic Tank to Housing 12-20 
Threaded Fill Tube (Plastic) 45-65 
Large Diameter Oil Fill Plug Hand Tight 
Muffler Mounting (Shoulder Screw) 100-165 
A/C Body & Housing to Baffle 35-45 
Conduit Clip Screw 5-15 


Muffler Deflector 10-25 
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Wisconsin 


ENGINE IDENTIFICATION 


There is a Wisconsin name plate attached to 
the blower housing of the engine on which is 
stamped the model] number, serial number, and 
specification number along with the size and 
rpm rating. 'The model, serial, and specification 
number must be given when obtaining replace- 
ment parts for any of the engines. Make certain 
that the identification plate remains with the 
engine on which it was originally installed. 


MAINTENANCE 


Air Cleaner Service 
DRY ELEMENT TYPE 


If the unit is operated in a very dusty atmo- 
sphere, remove the element by unscrewing the 
wingnut and removing the cover. Shake out ac- 
cumulated dirt (do not tap) once each day. Un- 
der normal operating conditions, the most fre- 
quent service required is a weekly washing of 
the element. Rinse the element under cold wa- 
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ter and then dip repeatedly into a solution of 
mild, non-sudsing detergent and warm water. 
Rinse in cold water and allow to dry overnight. 
Avoid freezing temperatures until the element 
is dry. 

After five washings, or one year of service, 
whichever comes first, replace the element. 


OIL BATH TYPE 
All Series Except ACN and BKN 


If the engine is run in a very dusty atmo- 
sphere, service the cleaner daily according to 
the instructions printed on the unit. 

Ordinarily, remove the wingnut and pull off 
the cover and filter element and wash it in sol- 
vent. Drain oil from the filter bowl and clean it 
with a clean rag. Fill the filter bowl with engine 
oil to the line, and reassemble the unit. Install 
the wing nut. 


ACN and BKN 


The air cleaner must be serviced frequently: 
weekly i in a clean atmosphere, and as often as 
daily in a dusty atmosphere. Ordinary service 
consists of snapping off the spring bail and re- 
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General Engine Specifications 


Bore & Displace- 
Stroke ment Horsepower 
Model (in.) (cu. in.) @ RPM 
S-7D 3 x 2% 18.6 7.25 @ 3600 
S-8D 3% x 25/8 PU 8.25 @ 3600 
TR-10D Je x 2% 20.2 — 
TRA-10D 3s x 2% 22.05 10.1 @ 3600 
TRA-12D 3V2 x 27g 27.66 12.0 @ 3600 
ALN 258 x 234 14.9 6.0 @ 3600 
BKN 278 x 23⁄4 17.8 7.0 @ 3600 
AEN 3: 31⁄4 23.0 9.2 @ 3600 
AENL IX 3M 23.0 9.2@ 3600 
AENS 3x 31⁄4 23.0 9.2 @ 3600 
r + | ; i T: 
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Oil bath type air cleaner 


moving the bowl from the bottom of the unit for 
service. Clean out the cup and baffle, and then 
refill with about 4 fl.oz. (118mL) of engine oil. 

The filter element does not ordinarily need 
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Special type oil bath air cleaner used on series 
ACN and BKN 


Crankcase Capacity Chart 


S-7D, S-8D, TR-10D, 1 8t. 
TRA-10D, TRA-12D 

AEN, AENL, AENS 3 pts. 
ACN, BKN 2 pts. 
Clutch Unit Housing — ACN, BKN V2 pt. 
Reduction Unit Housing — ACN, BKN 1 pt. 


service and may be left on the engine. However, 
if extreme conditions have made it dusty, re- 
move it from the engine bracket and wash it in 
solvent. 


Lubrication 
OIL AND FUEL RECOMMENDATIONS 


Oils of grade SG may be used in Wisconsin 
engines. Viscosity recommendations are as 
follows: 

€ Above 40°F (4°C) — SAE 30 

e 15°F to 40°F (—9°C to +4°C) — SAE 20- 
20W 

e (^F to 15°F (— 18°C to —9°C) — SAE 10W 

e Below 0°F (—18°C) — SAE 5W-20 

Fuel should be regular grade of 90 octane or 
above. Fuel should be of known quality to pro- 
vide adequate protection against gum forma- 
tion, and adequate assurance that it will be free 
of moisture and sediment. Remember that fuel 
of too low an octane rating may cause engine 
knock and severe damage. 

Check the oil level every 8 hours and replen- 
ish. Check more frequently when the engine is 
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Tune-Up Specifications 
Aa ba . wii WR = — FT 
Gap Gap Idle 
Mode! Plug Type (in.) (in.) Speed 
S-7D AC-C86, Champion D-16J .030 .020 @ 
S-8D AC-C86, Champion D-16J 030 .020 O 
TR-10D AC-C86, Champion D-16J 030 020 O 
TRA-10D AC-C86, Champion D-16J 030 .020 O 
o TRA-12D AC-C86, Champion D-16J 030 020 @ 
ACN AC-C86, Champion D-16J 030 .020@ @ 
BKN |  AC-C86, Champion D-16J 030 0200 © 
AEN AC-C86, Champion D-16J 030 .020 © @ 
AENL AC-C86, Champion D-16J 030 .020@, @ 
AENS AC-C86, Champion D-16J 030 0200 a 


(0 Throttle screw 2 turns open, or lowest smooth speed 
© Throttle screw 1% turns open, or lowest smooth speed 


(9 Applies to battery ignition— with magneto, point gap is 015 


@ Lowest smooth speed 


new. Drain the old oiland replace it every 50 op- 
erating hours. Always change the oil when the 
engine is hot, by removing the crankcase drain 
plug. Fill crankcase to the level of the filler plug 
hole. 


Spark Plugs 


The outside of the plug, the electrodes and in- 
sulator on the underside should be kept clean. 
As often as significant deposits form, remove 
the plug and wire brush deposits away. Set the 
spark plug gap by bending the side electrode to 
get a gap of 0.030 in. (0.76mm), as measured by 
a wire type feeler gauge. Clean the threads on 
the plug and in the cylinder head before install- 
ing the plug. Use a new gasket, and torque to 
25-30 ft. lbs. If the plug has deposits than can- 
not be removed, or if the electrodes are badly 
burned or there is evidence of cracking of the 
insulator, either inside or outside, replace the 


plug. 


Breaker Points 
REMOVAL AND INSTALLATION 


1. Remove the breaker box cover. 

2. Disconnect the terminal strip by loosening 
the screw and pulling it off the contact set. 

3. Remove the point attaching screws and re- 
move the contact set. 

4. To install, first position the points, noting 
that on some types a prong located on the un- 
derside of the contact set must fit into a hole in 
the breaker box. Install the mounting screw or 
screws Just tightly enough to hold the contacts 
in place. 


5. Set the gap and time the engine as de- 
scribed in the procedures below. 


SETTING BREAKER GAP 


1. If necessary, loosen the breaker mounting 
screws so the point gap can be changed. Turn 
the engine flywheel back and forth until the 
contacts are as far apart as they can be. 

2. Place the screwdriver in the adjusting slot 
and slide a flat feeler gauge of the proper di- 
mension (see tune-up chart) between the 
contacts. 

3. Adjust the gap with the screwdriver until 
the gauge has a very slight pull when sliding 
straight through the point gap. 

4. On AEN, AENL, AENS, ACN, and BKN, 
tighten the contact mounting screw. Then, re- 
check the gap. Reset if necessary. On these en- 
gines, timing need not be reset after contact gap 


— ADJUSTMENT SLOT 
g _ ADJUSTMENT CAM 
CONTACT PLATE ——.. j / (ON EARLY MODELS) 


LOCKSCREW 
j i, J PUSH PIN 


BREAKER ARM I 2» | 
` © á \ 
N 


CONDENSER WIRE ^— r 
L CAMSHAFT 

TERMINAL SCREW — " 

Á — I 

TERMINAL STRIP ——— 

GROUND SWITCH 


(FOR MAGNETO < 
IGNITION) ~ 


POINT GAP 
~ — TERMINAL STUD 


Locations of breaker points, lockscrew, and ter- 
minal strip in a typical breaker box 
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adjustment unless the magneto or timer posi- 
tion has been disturbed. 

5. On all other engines, leave the contact 
mounting screw(s) only slightly tight, and pro- 
ceed to the engine timing procedure below. 


Ignition Timing Adjustment 
S-7D, S-8D, TR-10D, TRA-10D and TRA- 
12D 


1. Remove the breaker box cover. Disconnect 
the coil primary wire at the bottom of the 
breaker box. 

2. Line up the flywheel timing mark and the 
pointer with the engine on compression stroke. 
The timing mark on the flywheel can be seen 
through the opening on the right side of the fly- 
wheel shroud. The engine is on the compression 
stroke if the breaker arm push pin is moving as 
the timing marks approach alignment. 

3. Connect a self powered test lamp or timing 
light between an engine ground and the termi- 
nal stud on the bottom of the breaker box. If 
necessary, slightly loosen the contact set 
mounting screw so the gap can easily be 
changed. 

4. -Close the points slowly with a screwdriver 
in the adjusting slot, just until the light goes 
out. Tighten the mounting screw. 

9. Turn the flywheel counterclockwise until 
the light goes on, and then rotate it slowly for- 
ward and stop just as light goes out. At this 
point, the timing marks should be lined up. If 
necessary, readjust the gap slightly. Widen the 
gap if the light goes out too early; narrow the 
gap if the light goes out too soon. 

6. Install the breaker cover and reconnect 
the primary wire to the terminal stud. 


AEN, AENL, AENS, ACN AND BKN WITH 
MAGNETO 


1. The magneto need not be timed unless it is 
removed from the engine. On ACN and BKN 
engines, take off the shroud and remove the 
timing inspection hole plug. On AEN, AENL 
and AENS engines, simply remove the plug, 
which is located near the magneto mounting. 
Remove the spark plug. Then, turn the engine 
over until the piston is coming up on compres- 
sion stroke (air will be expelled from the spark 
plug hole) and the D/C and X marked vane on 
the flywheel lines up with the mark on the ver- 
tical centerline of the cooling shroud. On AEN, 
AENL and AENS engines, remove the plug 
from the hole in the shroud to see the flywheel 
marks. 

2. When installing the magneto on ACN and 
BKN engines, mesh the magneto and camshaft 
gears so the two timing marks line up. They are 
visible through the inspection hole located to 
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ADVANCE TIMING 
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Magneto timing marks for ACN, BKN engines 
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Flywheel timing marks can be seen by removing 
the plug in the fan shroud on AEN, AENL, and 
AENS engines 


the left side of the flywheel. On AEN, AENL 
and AENS engines, mesh the magneto gears so 
that the X marked gear tooth is visible through 
the inspection hole. 

3. Timing may be checked by slowly rotating 
the engine past the point where the flywheel 
D/C and X marked vanes pass the vertical cen- 
terline mark. The impulse coupling will snap 
when the marks are lined up, if the timing is 
correct. 


AEN, AENL, AENS, ACN AND BKN ENGINES 
WITH BATTERY IGNITION 


1. Set the engine flywheel at the position de- 
scribed in Step 1 of the procedure above, in the 
same way. 

2. If the timer unit has been removed from 
the engine, turn the timer cam counterclock- 


wise, using the gear on the back of the unit, un- 
til the points just begin to open (you will feel in- 
creased friction). Then, mount the timer to the 
engine. 

3. Loosen the clamp lever screw which keeps 
the unit from rotating. On ACN and BEN en. 
gines, turn the timing unit clockwise 3⁄4, in. 
(1.2mm) as measured on the circumference of 
the timer body, to get 2? of spark advance. On 
AEN, AENL and AENS engines, rotate the unit 
clockwise 1⁄4 in. (mm) to get 5? of advance. 

4. Mark the timing marks with chalk, install 
the spark plug, and connect a timing light. 

9. Start the engine and run it at 1800 rpm or 
higher, as measured with a tach. On ACN and 
BKN engines, turn the unit as required to align 
the flywheel mark and the running advance 
timing mark, located on the shroud to the left 
(counterclockwise) of the centerline mark. On 
AEN, AENL and AENS engines, rotate the unit 
as necessary to align the marked vane of the fly- 
wheel with the running advance timing hole in 
the shroud. Tighten the clamp screw. 


Carburetor Mixture Adjustments 


l. If the engine seems to be running very 
poorly due to improper fuel/air mixture, or if it 
will not start, make the following preliminary 
settings. Make the settings by turning the mix- 
ture Screw in until it seats only very gently, 
then outward the required number of turns: 

e S-7D, S-8D — Turn main jet adjustment 
out 1-1% turns. 

e AEN, AENL, AENS — Turn main jet ad- 
justment out 1% turns. 

* ACN, BKB — Turn main jet adjustment 
out 1!⁄4 turns. 

S IL POT TEA TRA == "Des 
main jet open 1/4 turns, idle jet open 1 turn. 

2. After making preliminary settings, run 
the engine until hot and check acceleration. If 
engine stumbles, open the main jet Ya turn at a 
time until response is smooth. 

3. Slow the engine down to idle speed and ad- 
Just idle mixture screw in or out for the smooth- 
est idle. 


Governor Adjustment 


S-7D, S-8D, TR-10D, TRA-10D AND TRA- 
12D 


1. Loosen the governor lever clamp screw so 
that the fulcrum shaft can be turned indepen- 
dently of the governor lever and the lever 
moves to full throttle position. Then, turn the 
shaft counterclockwise until the internal gover- 
nor vane stops against the flywheel thrust pin. 

2. Tighten the clamp screw. See “Speed Ad- 
justment” below. 
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CONTROL ROOM 
GOVERNORER W 


Making S-7D and S-8D governor adjustment 


ACN, BKN, AENL, AEN AND AENS 


1. Disconnect the rod at the governor lever. 
Move the rod as far as possible toward the 
carburetor. 

2. Move the governor lever as far as possible 
in the same direction. 

3. Hold both parts in this position and turn 
the rod in or out of the swivel block until the 
hole in the lever indexes with the end of the rod. 
On ACN and BKN engines, turn the rod two 
more turns inward. Install the rod in the lever 
and install the cotter pin. See “Speed Adjust- 
ment" below. 


SPEED ADJUSTMENT 


The governor lever is provided with a number 
of holes so that the engine can be operated at 
different speeds. If the governor spring has 
been removed from the hole, or if the speed 
range of the engine is to be changed, the proper 
hole in the lever must first be selected, and the 
adjusting screw must then be turned for fine 
adjustment. 

1. Run the engine until hot, and connect a ta- 
chometer. Open the throttle control and install 
the governor spring into each of the holes in the 
lever to get as close as possible to the desired 
rpm (holes further away from the fulcrum of 
the lever give more speed). Once you've found 
the hole nearest the desired speed, note which 
hole you are using. 

2. Loosen the locknut, disconnect the spring, 
and turn the screw for more tension to increase 
speed, or for less tension to decrease it. 


Compression Check 


No precise method of checking compression 
is required. However, on engines without com- 
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pression release, compression may be checked 
by spinning the engine in the normal direction 
of rotation and checking for a substantial in- 
crease in resistance when the piston begins 
coming up on the compression stroke. 

Generally, when compression is poor, the en- 
gine requires disassembly and major work. 
However, compression car. be low because a 
long period without operation has permitted oil 
to drain off the cylinder walls. If this is suspect- 
ed, remove the spark plug and squirt a small 
quantity of engine oil into the combustion 
chamber to seal it. 


FUEL SYSTEM 


Carburetor 
DISASSEMBLY AND REASSEMBLY 


NOTE: See item below for inspection and 
cleaning procedure. 


Zenith 87 and Wisconsin L-51 


1. Remove the three bowl assembly screws 
(37 & 38) and lockwashers (36) and separate 
fuel bowl (30) from throttle body (9). 

2. Remove the main jet adjustment (34) and 
fiber washer (33), using a Die in. open end 
wrench. 

3. Remove the main jet (32) and fiber washer 
(31), using Zenith Tool No. C161-83 main jet 
wrench or equivalent. 
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Exploded view of Zenith 87 series carburetor 


REMOVE GASKET 
HOLD FLOAT SO THAT 
LEVER CONTACTS HEAD 


OR PIN WITHOUT 
PRESSURE 


61/64" * 1/32" 


Adjusting float level—Zenith 87 series carburetor 


4. Remove the idle jet (29), using a small 
screwdriver. 

5. Remove the bow] drain plug (35). 

6. Remove the float axle (26) by pressing 
against the end with the blade of a screwdriver. 

7. Remove the float (27). 

8. Remove the fuel valve needle (25), with 
your fingers. 

9. Remove the fuel bowl to throttle body gas- 
ket (28). 

10. Remove the main discharge jet (23), using 
a small screwdriver. 

11. Remove the fuel valve seat (25) and fiber 
washer (24), using Zenith Tool No. C161-85 or 
equivalent. 

12. Remove the idle adjusting needle (11) and 
spring (10). 

13. Install the fuel valve seat (25) and fiber 
washer (24), using Zenith Tool No. C161-85 or 
equivalent. 

14. Install the main discharge jet (23), using a 
small screwdriver. 

15. Install fuel valve needle (25) in seat (25), 
followed by float (27). Insert tapered end of 
float axle (26) into float bracket on side opposite 
slot and push through the other side. Press 
float axle (26) into slotted side until the axle is 
centered in bracket. 

16. Check position of float assembly for cor- 
rect measurement to obtain proper fuel level 
using a depth gauge. 

NOTE: Do not bend, twist, or apply pressure 
on the float body. With bowl cover assembly in 
an inverted position, viewed from free end of 
float, the float body must be centered and at 
right angles to the machined surface. The 
float setting is measured from the machined 
surface (no gasket) of float bowl cover to top 
side of float body at highest point. This mea- 
surement should be 8/5, in. + V35 in. 
(24.2mm + 0.8mm). To increase or decrease 
distance between float body and machined 


surface use long nosed pliers and bend lever 
close to float body. Replace with new float if 
position is off more than Ae in. (1.6mm). 

17. Install throttle body to fuel bowl assembly 
gasket (29) on machined surface of throttle 
body (9). 

18. Install the idle adjusting needle (11) and 
spring (10). 

19. Install the main jet (32) and fiber washer 
(31), using Zenith Tool No. C161-83 main jet 
wrench or equivalent. 

20. Install the main jet adjusting needle as- 
sembly (34) and fiber washer (33), using a %¢ 
in. open end wrench. 

21. Install the idle jet (29), using a small 
screwdriver. 

22. Install the bowl drain plug (35). 

23. Install the three bowl assembly screws 
(38) and lockwashers (36) through the fuel bowl 
and into the throttle body and draw down firm- 
ly and evenly. 


Zenith 72Y6 


1. Remove the three assembly screws (2) 
that hold the bowl cover to the bowl. 

2. Separate the bowl cover assembly (1) from 
the bowl assembly. 

3. Remove the float axle (13) and float (12). 

4. Remove the bowl cover gasket (16). 

9. Remove the fuel valve needle and seat (15) 
with the gasket (14). Remove the fuel valve 
seat. Use tool C161-85 or equivalent. 

6. Remove the idle adjusting screw needle (3) 
and spring (4). 

7. Remove the throttle stop screw (5) and 
spring (6). 

8. Hold the bowl cover inverted with the 
mounting flange to your right. Note that the 
closed throttle plate slopes down and away from 
you and that there is a mark stamped on the 
high side of the throttle plate. It is important 
that upon reassembly this same relationship is 
retained. 

9. Hold the throttle shaft in the closed posi- 
tion, remove the throttle plate screw and lock- 
washer (11) and throttle plate (10). 

10. Remove the throttle shaft and lever (9). 

11. With a screwdriver, or similar tool, re- 
move the throttle shaft dust seal retainer (8) 
and rubber shaft seal (7). 

12. Removethe venturi (17) and idle tube (18) 
by inverting bowl cover. 

NOTE: Do not attempt to remove the main 

discharge jet. This part is pressed in and is 

not a serviceable item. 

13. Remove the lower main jet plug if a plug is 
used or remove the main jet adjustment (20) 
and gasket (21). Then remove the main jet (22). 
Use tool C161-83 or equivalent. 

14. Hold the bowl (19) in a vertical position 
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Exploded view of Zenith 72Y6 carburetor 


with the air intake and bottom of bowl next to 
you and note that the closed choke plate slopes 
down and away. Observe the marking on the 
choke plate. It is important that upon reassem- 
bly, this same relationship is retained. 

15. Remove the choke plate screws and lock- 
washers (26), choke plate (25), shaft and lever 
(24). 

NOTE: During cleaning, do not soak the 
float in solvent. 

16. Hold the bowl (19) vertically (with air in- 
take upward), and insert the choke shaft and le- 
ver with the lever pointing downward. 

17. Install the choke plate (25) with the letter 
Z toward the bottom of bowl. 

18. Start, but do not tighten both the choke 
plate screw and the lockwasher (26). 

19. Center the choke plate in the air intake 
bore by lightly tapping the choke plate on the 
high side. Hold it in this position with a finger 
and tighten the choke plate screws. 

20. Install the main jet (22) using tool C161- 
83 or equivalent. 

NOTE: Before installing the main jet (20) 
and gasket (21), turn the adjusting needle 
several turns to the left (counterclockwise) to 
avoid damage to the main jet orifice during 
assembly. 

21. Install the main jet plug with a new fiber 
washer (21). 

22. Hold the bowl in the operating position 
and install the idle jet (18), tube end down. 
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23. Install the venturi with the key at the low- 
er edge of the venturi, in the matching slot at 
the choke valve side of the bowl. 

24. Assemble a new rubber dust seal (7) 
against the throttle shaft bearing, with the lips 
of the seal toward the outside. 

25. Install and stake the seal retainer washer 
(8). 
26. Assemble the throttle shaft and lever (9) 
with the wide open stop lug (narrow lug) on 
shaft lever in contact with the stop on the cast- 
ing when the shaft is in the wide open throttle 
position. 

27. Hold the bowl cover inverted, with the 
mounting flange toward your right. 

28. Install the throttle plate (10) with the 
mark stamped on the throttle plate on the high 
side of the plate and toward you. 

29. Start, but do not tighten both throttle 
plate screw and lockwasher (11). 

30. Gently tap the high side of the throttle 
plate to center the plate. Hold in this position 
with a finger and tighten the throttle plate 
screws. 

31. Install the throttle stop screw (5) and 
spring (6). 

32. Install the idle adjusting needle (3) and 
spring (4). 

33. Install the fuel valve seat (15) with a fiber 
washer (14). Use tool C161-85 or equivalent. 

34. Assemble the fuel valve needle and bowl 
cover gasket (16). 

35. Carefully examine the float assembly (12) 
for evidence of wear or damage. This type of 
float is not adjustable and wear in any part of 
the fuel valve and float hinge assembly will 
raise the fuel level. 

36. Install the float and float axle pin (13). In- 
sert the bowl cover and check the float in the 
closed position. The float setting will be within 
limits if the float 1s parallel to the gasket seat- 
ing surfaces of the bowl cover. Any necessary 
float correction should be made by replacing 
worn parts. DO NOT attempt to bend the float 
bracket. 

37. Attach the bowl cover assembly (1) to the 
bowl using the three assembly screws (2). 


Zenith 68-7 


Use the detailed exploded view to guide you 
in disassembling and reassembling the carbure- 
tor. Clean and inspect all parts as described in 
the section below. When the float has been reas- 
sembled to the throttle body, invert the throttle 
body and support the float so that the lever con- 
tacts the head of the float pin without pressure. 
Measure from the surface of the casting (with- 
out gasket) to the top surface ofthe float (which 
is the bottom surface during normal operation). 
The distance should be 15% in. + Las in. (12mm 
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Exploded view of Zenith 68-7 carburetor 


+ 0.8mm). If distance is incorrect, bend the 
float lever close to the float body with long nose 
pliers. 


CLEANING AND INSPECTION 


1. Clean all of the metal parts in a suitable 
solvent, removing all carbon deposits from the 
throttle bore and idle discharge passages. To 
ensure that all dirt is removed, blow com- 
pressed air through all passages in the throttle 
body and fuel bowl in the reverse direction from 
normal flow. 

NOTE: Never use wire or a drill to clean jet 

orifices or idle port openings. 

2. Check the float and make sure that it is 
not soaked with gasoline. Also check for wear 
on the float hinge and where the float contacts 
the inlet needle. Replace the float if any of the 
above conditions exist. 

3. Inspect the main jet adjustment needle 
and the idle adjusting needle tapered ends to 
make sure that they are smooth and not 
grooved from being seated too hard. If thereisa 
groove around the end of the taper, or if it is pit- 
ted, replace the needle. 

4. Check the fuel inlet valve and seat for 
wear or damage. Replace the entire assembly as 
a unit if it doesn't look like new. 

9. All gaskets, seals, retainers, and rubber O- 
rings must be replaced every time the carbure- 


tor is overhauled, with the possible exception of 
the rubber O-rings which can be retained if 
they are in good condition. 

6. Make preliminary adjustments of the 
main and idle jet adjusting needles before re- 
mounting the carburetor on the engine. 


Fuel Pump 


These instructions refer to overhaul of the 
LP-62 Series fuel pumps used on some Wiscon- 
sin engines. The pump requires rebuilding 
sometime after 500 hours of operation. 

1. Disconnect the fuel lines and, 
equipped, remove the fuel strainer. 

2. Scribe a mark across the two halves of the 
body. Use this mark to positively indicate fuel 
line inlet and outlet positions. Then, remove 
the fuel head-to-bracket screws (12), and re- 
move the fuel head (10). 

3. Turn the fuel head over, note the positions 
of the valve assemblies, and then discard them. 
Clean the fuel head thoroughly in kerosene us- 
ing a fine wire brush. 

4. Hold the head with the diaphragm surface 
upward, and evenly press in new valve gaskets. 
Carefully press in new valve assemblies evenly 
and without any distortion. Make sure each as- 


if so 
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sembly faces in the proper direction — they are 
check valves. 

5. Remove the rocker arm spring (11) from 
the lower diaphragm section by inserting a 
screwdriver between coils and prying it out. 

6. Hold the mounting bracket (9) in your left 
hand with the rocker arm toward you and your 
thumbnail on the end of the link (8). Compress 
the diaphragm spring (3) by placing the heel of 
your other hand on the diaphragm (2), and then 
rotate your hand 90? clockwise to unhook the 
diaphragm from the link. Remove the 
diaphragm. 

7. Clean the mounting bracket in the same 
way you cleaned the fuel head. 

8. Install the new diaphragm spring onto the 
bracket (9). Reconnect the new diaphragm to 
the link by reversing the removal procedure 
(Step 6). Replace the rocker arm spring (11). 

9. Mount the completed mounting bracket 
assembly (9) onto the engine, using a new gas- 
ket (13). 

10. Crank the engine over until the dia- 
phragm is laying flat on the mounting bracket. 
Remount the fuel head (10) with match marks 
aligned, tightening the screws only three turns. 
Crank the engine over until the diaphragm is 
pulled down to its lowest position. Fully tighten 
screws. 

11. Remount the strainer (if so equipped) and 
install fuel lines to proper connections. 


Governor 


The governor consists of hardened parts 
which are only slightly stressed, so repair is 
rarely necessary. If parts must be replaced, 
however, the following procedure is useful in 
reassembling these heavily sprung parts: 

Slip the spacer onto the camshaft first. Then, 
separate the flyweights far enough to permit 
the thrust sleeve to pass between them. Slide 
the thrust sleeve back so the flyweights will be 


FLYWEIGHT 


THRUST PINS 
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Assembling the governor 
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closed down between the two flanges of the 
thrust sleeve. 


ENGINE OVERHAUL 


The disassembly, inspection, and assembly of 
each component of the engine is discussed sepa- 
rately, because many times it is not necessary 
to disassemble the entire engine. The order in 
which the disassembly procedures are given 
may be changed to suit the job. 

Whenever the engine is either partially or 
completely disassembled, all of the parts re- 
moved should be thoroughly cleaned. Be sure to 
use new gaskets when reassembling the engine 
and to lubricate all bearings. 

If the engine is to be completely overhauled, 
remove the engine from the machinery it drives 
or operates and remove any accessories. if an 
external component is to be removed, or a mi- 
nor adjustment made, it may not be necessary 
to remove the engine from the equipment it 
powers. 


Fuel Tank 


Close the fuel tank outlet valve and remove 
the fuel line. Unscrew the nuts or bolts that re- 
tain the tank to the cylinder head bolts and 
crankcase. The tank and bracket may then be 
removed as a complete unit. Replace the tank in 
reverse order, torquing cylinder head in 
sequence. 


Air Cleaner and Carburetor 


Unscrew the wing nut and remove the air 
cleaner. Remove the breather line at the inspec- 
tion cover, the throttle rod clip at the governor 
lever, and the fuel line. Unscrew the bolts 
which hold the carburetor bracket and mani- 
fold to the engine and remove the carburetor 
and air cleaner bracket and the manifold as one. 
Replace in reverse order. 


Starter Sheave and Flywheel Shroud 


Remove the starter sheave by removing the 
three screws and washers which retain it to the 
flywheel. Remove the top cover and the cylinder 
side shroud. Disconnect the governor spring 
and remove the four screws that hold the fly- 
wheel shroud to the back plate. The entire fly- 
wheel shroud may now be removed. The back 
plate can be removed, if necessary, only after 
the flywheel is removed. Reassemble in the re- 
verse order. Apply a 1⁄4 in. (6mm) long bead of 
#271 Loctite® to the thread ends of the cap- 
screws for mounting the sheet metal starter 
sheave. Use plain washers and lockwashers in 


place of the rubber washers used previously, 
and torque to 9-10 ft. lbs. 


Rope Starter Sheave 


Loosen and remove the rope starter sheave 
by installing a wrench on the hexagonal hub of 
the sheave and striking a sharp blow in the 
proper direction. Install in reverse order. 


Air Shroud 


Remove the cylinder head capscrews and, in 
cases where so equipped, the crankcase cap- 
screws, and remove the air shroud. Usually, the 
fuel tank must be removed to remove this 
shroud, and in some cases, common mounting 
bolts may be used. 


Cylinder Head 


Remove the spark plug and unscrew the five 
cap screws that attach the cylinder head. Re- 
move the cylinder head and gasket. Clean the 
carbon from the combustion chamber and all 
dirt from the cooling fins. Use a new gasket 
when installing the head. If screws of different 
lengths are used, judge their locations in reas- 
sembly from the lengths of the bosses on the 
head. 
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Removal and installation of the cylinder head and 
gasket 


Torque the bolts precisely according to in- 
structions below: 

€ ACN and BKN — Torque bolts to 14-18 ft. 
lbs. 

e TR-10D, TRA-10D, TRA-12D, S-7D and 
S-8D — torque to 10 ft. lbs. all around; then to 
14 ft. lbs; and finally to 18 ft. lbs. 

e AEN, AENL and AENS — Coat screw 
threads with a mixture of oil and graphite and 
torque to 32 ft. lbs. 


Valves and Valve Seat Inserts 


Remove the valve inspection cover which is 
also the breather assembly. Use a valve spring 
compressor to compress the valve springs: On 
TR and TRA Model engines, be careful not to 
damage the breather reed in the valve spring 
compartment in compressing valve springs. Re- 
move the valve spring retainers, the compres- 
sor, and the valve springs; take the valve out 
from the top of the cylinder block. Clean all car- 
bon deposits from the valves, seats, ports, and 
guides. Inspect the condition of the valves, 
stems, guides, and seats, looking for burned, 
pitted, scored, or warped surfaces. 

The exhaust valve and seat are made of 
Stellite®. A valve rotator is used on the exhaust 
valve only. Clean the valve rotator and make 
sure that it operates properly. 

Both intake and exhaust valves have remov- 
able seat inserts on AEN, AENL and AENS 
models. On all other models, only the exhaust 
seat insert is replaceable. Valve seats are re- 
moved by means of a special puller. After the 
new seats are installed, they should be ground 
to the proper angle. 


RETAINER 
LOCKS 


Removal and installation of the valves, retainers, 
and springs 
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REMOVING SEAT INSERT 


Or. 
“= we ~ 


DF -69 
INSERT DRIVER 


S: 


DF-66-A 
INSERT PULLER 


Removal and installation of the valve seat inserts 
using special tools 


Before grinding the seats or valves, check the 
valve-to-guide clearance. The illustration 
shows specifications for TR, TRA and 8 series 
engines. For AEN, AENL, AENS and ACH, 
stem-to-guide clearance is 0.003-0.005 in. 
(0.076-0.127mm) initially, and the limit is 
0.007 in. (0.178mm). Valve and seat angles are 
45° for these engines, also. Try replacing the 
valve to get the proper clearance. If clearance is 
still excessive, the guides can be pressed out 
and new ones installed (pressed in). A special 
tool, Wisconsin DF-72 driver or equivalent is 
required in installation of new guides. The 
guide must go in with the internal chamfer 
downward (towards the camshaft). All guides 
are pressed in with the top surface flush with 
the guide boss except for exhaust valve guides 
on TR and TRA series engines. On these mod- 
els, the exhaust guide must extend l/5 in. 
(0.8mm) above the guide boss. 

On TR and TRA series engines only, valve 
guides must be reamed to the dimensions 
shown in the illustration after they have been 
pressed into the guide bosses. 

The valves should be ground (machined) at 
an authorized Wisconsin engine service outlet 
or other qualified machine shop to the specifica- 
tions shown 1n the illustration. Then, they 
must be lapped, using a valve grinding com- 
pound by turning them back and forth from 
above with light downward pressure. Check the 
effectiveness of the lapping process by putting a 
dye such as “Prussian Blue" or a similar prod- 
uct on the valve sealing surface and seating the 
valve. The dye will show the pattern of the ef- 
fective contact between valve and seat on the 
seat. The pattern shown must be a wide, uni- 
form ring. 

Finally, clean the valves and block with soap 
and water, rinse and wipe thoroughly, and then 
apply a coating of light oil to the cylinder walls 
to prevent rust. 

Valve tappet clearance must be checked be- 
fore the springs and keepers are reassembled 
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SEAT 
“INSERT 


1732 INCH 
EXH. GUIDE 


.3155 - .3145 
REAM 5 16 DEEP 
EXH. GUIDE ONLY 


VALVE GUIDE 
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E XH. 
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ROTATOR SPECIFICATIONS ARE FOR BOTH INLET 
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A — VALVE FACE ANGLE 452 
| B - SEAT INSERT ANGLE 459 
C — GUIDE INSIDE DIAMETER .312 - .313 
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Valve and guide measurements tor TR and TRA 
and S-7 and S-8 Series engines 


except on engines with adjustable tappets. In- 
stall the valves into the guides and seat them. 
Turn the camshaft as necessary until the cam 
for the valve to be checked points downward 
(the tappet is at the lowest possible position). If 
the engine uses a compression release, make 
sure the tappet is not riding on the compression 
release spoiler cam. Check the clearance be- 
tween the head of the valve stem and the tap- 
pet. Clearance should be: 


Intake Exhaust 


TR and TRA Series 


Engines: .006 .015 
AEN, AENL, 

AENS Series Engines: .008 .016 
S-7D, S-8D Engines: .006 ISS 
ACN, BKN Engines: .008 .014 


On engines with adjustable tappets, loosen 
the locknut with an open end wrench and turn 
the adjusting nut with another open end 
wrench until the gauge fits between the tappet 
and valve stem and can be pulled between the 
two with a slight amount of effort. On engines 
with plain tappets, if the clearance is smaller 
than specification, so that gauge cannot be in- 
serted without lifting the valve off the seat, re- 
move the valve and grind a small amount off 
the end of the stem. Recheck the clearance until 
it is adequate. Make sure the stem end is 
ground absolutely flat (parallel to the valve 
face) and that all grinding chips, etc. are re- 
moved from the valve stem before installation. 

Assemble the springs, spring and spring seats 
or rotators, compress the springs, and install 
the retainer locks. Make sure the springs are 
seated properly in the locator cups. If they are 
not properly seated, they could cock to one side 
and cause the valve to stick. 


Flywheel 
ALL TR, TRA AND S ENGINES 


If the flywheel is to be removed, loosen the re- 
taining nut before the gear cover on the oppo- 
site end 1s removed. 

NOTE: Do not try to loosen the flywheel after 

the gear cover is removed. Do not strike the 

crankshaft when it is not supported by the 
gear cover. 

To remove the flywheel, first straighten the 
tab of the washer under the flywheel retaining 
nut. Place the correct size wrench on the fly- 
wheel retaining nut and strike the wrench 
sharply with a hammer to loosen the nut. Do 
not remove the nut completely, just unscrew it 
until it is flush with the end of the crankshaft. 
Turn the crankshaft until the keyway 1s at 10 
o'clock. Pry outward on the flywheel with the 
outer end of the prybar at the 10 o'clock posi- 
Don on the flywheel. At the same time strike 
the end of the crankshaft with a soft hammer. 
This will loosen the flywheel from the tapered 
end of the crankshaft. Loosen the flywheel, but 
do not remove it at this point. It is necessary for 
the flywheel to remain on the crankshaft and 
support it while the gear cover and connecting 
rod are removed. Remove the flywheel only af- 
ter the piston and connecting rod are removed. 

When reassembling the engine, install the 
flywheel after the crankshaft is installed. Make 
sure that the woodruff key is in place before po- 
sitioning the flywheel onto the crankshaft. Do 
not drive the flywheel onto the crankshaft by 
striking it with a hammer. Place a small length 
of pipe against the hub of the flywheel and tap 
the end of the pipe with a soft hammer until the 
flywheel is seated on the crankshaft taper. As- 


semble the washer and nut to the crankshaft 
with the tab of the washer inserted into the 
keyway of the flywheel. Tighten the nut only 
enough to hold the flywheel in place. Only after 
the crankshaft endplay has been adjusted is the 
flywheel nut to be tightened by sharply striking 
the wrench with a soft hammer. Bend the tab of 
the washer up against the nut. 


AENL, AEN, AENS, ACN AND BKN ENGINES 


1. Remove the four air intake screen mount- 
ing screws, and remove the screen. 

2. Pull outward on the flywheel air fins, and 
gently tap on the end of the crankshaft with a 
soft hammer (do not use an ordinary, hard 
hammer) until the flywheel slides off the crank- 
shaft taper. 

3. To install the flywheel, first put the crank- 
shaft key into position in the crankshaft key- 
way. Then, line up the keyway in the flywheel 
with the key, and slide the flywheel into posi- 
tion on the crankshaft taper. Finally, position a 
piece of pipe around the crankshaft and against 
the hub of the flywheel and strike the end of it 
sharply with the hammer. 


Gear Cover 
TR, TRA AND S ENGINES 


To remove the gear cover, unscrew the cover 
cap screws and remove the governor lever. Tap 
the two dowel pins lightly from the crankcase 
side to break the cover loose from the 
crankcase. 

NOTE: A steel ball for the end thrust of the 

camshaft will most likely fall out when the 

cover is removed. Remove the spring from the 
end of the camshaft so it won’t be lost. 

To reassemble the gear cover to the engine, 
position the spring into the end of the camshaft 
and mount the governor flyweight assembly. 


CAMSHAFT 
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Removing the gear cover 
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SÉ POLISH 


3 : 
E ORILL 
SLEEVE FOR ASSEMBLING GEAR COVER 
WITH OIL SEAL, ON TO CRANKSHAFT. 
Dimensions of a suitable oil seal installation 
sleeve 


GOVERNOR 
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POSITION GOVERNOR 
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CAMSHAFT 
THRUST SPRING 


DOWEL PIN 


Positioning governor lever during gear cover in- 
stallation 


Lubricate the bearings, gears and tappets. Tap 
the dowel pins into the crankcase until they 
protrude about Y in. (3mm) from the mounting 
flange face. Place a finger full of grease into the 
hole in the cover to retain the camshaft spring 
and ball in place. Lubricate the lip of the oil seal 
with engine oil. Lubricate the gear cover face 
with a light film of oil to hold the gasket in 
place. The best means of getting the oil seal 
onto the crankshaft is to make a tapered instal- 
lation sleeve such as that shown in the illustra- 
tion. If such a sleeve is available, or you can 
make one, install it onto the crankshaft. 

Position the governor lever as shown in the 
illustration. Then, gently locate the cover 
around the crankshaft. If the seal sleeve is be- 
ing used, it can simply be pushed into position. 
If a seal sleeve is not available, press the cover 
into position very carefully. It may be necessary 
to hold the crankshaft still and very gently ro- 
tate the cover back and forth in order to get it 
over the crankshaft sealing surface without 
damaging the seal. 
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Finally, remove the seal sleeve (if used) and 
torque the cover capscrews to 8 ft. lbs. Tap the 
dowel pins into place. 


Connecting Rod, Piston and Piston 
Rings 
TR, TRA AND S SERIES ENGINES 


Unscrew the two cap bolts which hold the 
connecting rod cap to the connecting rod. The 
oil dipper will come off with the cap screws. Tap 
the ends of the bolts to loosen the connecting 
10d cap. 

Remove all deposits from the cylinder that 
might hinder the removal of the piston. This is 
done with a ridge reamer. 

Turn the crankshaft until the piston is at the 
top of the cylinder and push the connecting rod 
and piston assembly up and out of the engine. 

The piston skirt is elliptical in shape. When 
measuring the piston-to-cylinder wall clear- 
ance, you must take the measurement at the 
bottom of the piston skirt thrust face. The 
thrust faces of the piston skirt are located at a 
90° angle from the piston pin hole axis. 

Install the piston rings so that the rings gaps 
are 90° apart around the circumference of the 
piston. A ring expander tool should be used to 
remove and install piston rings. If the tool is not 
available, the rings can be installed by placing 


Removing the piston and connecting rod assem- 
bly 


PISTON TO CYLINDER AT PISTON SKIRT . 
THRUST FACES SR "tnt 
PISTON RING GAP .010 to .020* 
SIDE CLEARANCE 2nd RING .001 to .0025* 
IN GROOVES — 
OIL RING .002 to .0035" 


TO CRANK PIN SIDE .009 to .016" 


PISTON PIN TO CONNECTING ROD .0002 to .0008” 


PISTON PIN TO PISTON ipi Së 
5 1.3755 
? m — DIA. GRIND 
64 P 1.3760 


| 


1.1925 i 
pe WIDTH 


1.1875 


STANDARD CRANK PIN DIMENSIONS 


Specifications for S series and TR and TRA en- 
gines except piston-to-cylinder specification for 
TRA-12D; that figure is .0025-.003 in 


the open end of the ring into the appropriate 
groove and working the ring down over the pis- 
ton. Install the bottom oil control ring first, the 
scraper ring second and the compression ring 
last. Be careful not to bend or distort the rings 
in any way. À notch mark or the word top will 
be stamped on each ring so as to identify which 
side of the ring should face the top of the piston. 
Before installing the piston assembly into the 
cylinder, oil the rings, cylinder wall, rod bear- 
ings, wrist pin and the piston itself. Use a ring 
compressor to install the piston assembly into 
the cylinder bore. 

The piston and rod are mounted with the ar- 
rows on the connecting rod bolt boss and on the 


PLACE OPEN END OF 
RING ON PISTON 
FIRST AS SHOWN 


rHRUSTFACE HHE 


Assembling a piston ring to the piston 


ARROW 
TOWARD OPEN END 
OF CRANKCASE 


Install the connecting rod and piston assembly 
with cast arrow facing open end of crankcase 


cap matched up and facing toward the open end 
of the crankcase. The oil hole in the dipper, 
which is integral with the cap, will be toward 
the camshaft side of the engine. 

If the cylinder is worn more than 0.005 in. 
(0.127mm) beyond the standard size, you 
should have it reground at an authorized Wis- 
consin shop or other reputable machine shop. It 
might be wise to consult with the machinist as 
to whether or not the rings should be replaced 
with a set of chromium rings. Rotate the crank- 
shaft until it is at the bottom of its stroke. Tap 
the piston down so that the connecting rod 
seats onto the crankpin. Tighten the cap screws 
to 18-22 ft. lbs. 


AEN, AENL, AENS, ACN AND BKN ENGINES 


Drain the oil from the crankcase, and then 
place the engine on its side. Remove the base 
capscrews and washers, and remove the base 
and gasket. On AEN, AENL and AENS, remove 
the two capscrews which hold the oil pump to 
the crankcase and remove it. 

Use a Y. in. socket wrench to remove the hex 
locknuts from the rod bolts. If there are lock- 
washer tabs, these must be straightened first. 
Tap the ends of the rod bolts lightly to free the 
cap, and remove it. 

Use a ridge reamer to remove all carbon de- 
posits from the cylinder wall above the piston. 
Turn the crankshaft until the piston is at the 
top of the cylinder. Push the rod and piston out 
through the top of the cylinder from below. 

NOTE: Do not let the rod bolts come in con- 

tact with the crankpin! 


WISCONSIN 543 


3.0005 to 2.9995 


CYLINDER BORE 
SPLIT-SKIRT 


PISTON TO CYLINDER | CAM-GROUND 

AT PISTON SKIRT mm D 

(THRUST FACE) .003 to .0035 .0045 to .005 
PISTON RING GAP .010 to .022" 
TOP RING .002 to .0035" 

PISTON RING - 
SIDE CLEARANCE 2nd, 3rd RING .001 to .0025" 
IN GROOVES 
OIL RING .0025 to .004" 
PISTON PIN TO 


CONNECTING ROD BUSHING .0005 to .0011 
PISTON PIN TO PISTON Es 
CONNECTING ROD TO s 

CRANK PIN - SIDE CLEARANCE .009 to .018 


CONNECTING ROD SHELL BEARING ? 
TO CRANK PIN DIA. (VERTICAL) .0011 +o .0030 


CONNECTING ROD BABBITT 
BEARING TO CRANK PIN 


.0007 to .0020* 


Standord 
Cronk Pin 
Dimensions 
1.255 
1.250 


Piston, ring, and connecting rod specifications for 
AEN, AENL, and AENS engines 


AEN, AENL and AENS engines were origi- 
nally furnished with babbit cast connecting rod 
bearings. The shell bearing type rods are now 
used, and these are interchangeable with the 
older type rod for service replacement. In reas- 
sembling shell bearings, make sure the locating 
lug for both bearing halves are on the same side 
of the rod — the side on which numbers are 
stamped. Fit the bearings according to the 
specifications shown. 

In installing rings, use an expander, or, if 
none is available, install the rings open end 
first. Be careful to open the ring only far 
enough to get in onto the piston. Install the 
rings so the gaps are 90? apart. Go from bottom 
to top. Make sure the oil scraper ring is mount- 
ed as shown, with the scraper edge down, or se- 
vere oil pumping will result. 

If the cylinder is worn more than 0.005 in. 
(0.127mm) beyond the standard size, you 
should have it reground at a Wisconsin autho- 
rized shop or other reputable machine shop. It 
might be wise to consult with the machinist on 
whether or not the rings should be replaced 
with a set of chromium rings. 

On the AENL engine, if the split skirt type 
piston originally used is to be re-used, be sure to 
install it with the split toward the manifold side 
of the engine. In the case of cam ground pistons 
used on AEN, AENL and AENS engines, install 
the piston with the wide section of the skirt 
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(wide thrust face) toward the fuel tank. Piston- 
to-cylinder clearance is measured at the center 
of the thrust face, at the bottom of the skirt. 

When installing the piston into the cylinder, 
oil the rings, piston pin, rod bearings and cylin- 
der wall. Use a ring compressor to hold the 
rings compressed while sliding the piston into 
the cylinder. On AEN, AENL and AENS en- 
gines, the numbers stamped on the rod and cap 
must be on the same side and the oil hole in the 
cap must face toward the oil pump. 

On ACN and BKN engines, the arrow cast 
onto the connecting rod bolt boss must face to- 
ward the take-off end of the crankcase and the 
oil hole in the rod must face the camshaft. 

The rod cap must be installed with the cast 
arrow lining up with the arrow on the rod. 

Turn the crankshaft to Bottom Center posi- 
tion, and insert the piston into the cylinder, us- 
ing aring compressor until after the rings enter 
cylinder. Tap the piston down (with the rod 
hanging straight down) until the rod contacts 
the crankpin. Install the cap in the proper posi- 
tion as described above, and install the bolts 
and nuts (use new nuts on AEN, AENL and 
AENS). Torque to 14-20 ft. lbs. on ACN and 
BKN engines, 18-20 ft. Ibs on AEN, AENL and 
AENS engines. Fold the lockwasher tabs over 
hex head and bolt boss, if so equipped. 


MODEL ACN 
Up to 3000 R. P.M. .005 to .0055” 
3000 R.P.M. 8 above .006 to .0065” 


MODEL BKN 
.0055 to .006* 


PISTON TO CYLINDER 
AT 


PISTON SKIRT Up to 3000 R.P.M. 


3000 R.P.M. & obove .006 to .0065" 


== UPPER END OF PISTON 


| - CHROME FACED 
COMPRESSION RING 

— PLAIN 

SCH COMPRESSION RING 

—n SCRAPER RING 


+— OIL RING 


Piston ring locations for AEN, AENL, AENS, ACN 
engines. Note position in which oil scraper ring is 
mounted 


Install the oil pump on AEN, AENL and 
AENS engines. Install the engine base using a 
new gasket. Torque the bolts to 6-8 ft. lbs. on 
ACN and BKN engines, and to 7-9 ft. lbs. on 
AEN, AENL and AENS engines. 


Camshaft and Valve Tappets 
S, TR AND TRA SERIES ENGINES 


When removing the camshaft, turn the en- 
gine over on its side and push the tappets away 
from the camshaft so that they will clear the 
camshaft lobes when the camshaft is removed. 
the valves must be removed for this operation. 
After the camshaft is removed, mark the tap- 
pets as to location and then remove the valve 
tappets and inspect them for wear. The tappet 
stem diameter must be 0.309-0.310 in. (7.848- 
7.8' 4mm), and the clearance in the guide hole 
must be 0.002-0.006 in. (0.05-0.15mm). 

Install tappets into their original guide holes 
before installing the camshaft. Install the cam- 
shaft with the timing mark on the camshaft 


PISTON RING GAP 


012- 15:022" 
002 to .0035* 
001 to .0025” 


TOP RING 
2nd, 39d RING 


OIL RING 


CONNECTING ROD TO 
CRANK PIN - SIDE CLEARANCE 


PISTON RING 
SIDE CLEARANCE 
IN GROOVES 


GOVERNOR GEAR 


CAMSHAFT THRUST 
SPRING 


CONNECTING ROD SHELL BEARING 
TO CRANK PIN DIA. (VERTICAL) 


CONNECTING ROD BABBITT i 
BEARING TO CRANK PIN ZE lo 008 
PISTON PIN TO CONNECTING ROD .0001 to .0007 
.0000 to .0008 

tight 


.0025 to .004 


009 to .0167 
0009 to .0032* 


PISTON PIN TO PISTON 


TIMING MARK ON 
CAMSHAFT GEAR 


TIMING MARKS ON 
CRANKSHAFT GEAR 


Aligning crankshaft gear and camshaft gear tim- 
ing marks, S, TR and TRA engines 


Piston, ring, and connecting rod specifications for 
ACN and BKN engines 


Adjusting valve tappet clearance 


gear located between the two marked teeth on 
the crankshaft gear. Put the camshaft thrust 
spring into the end of the camshaft before in- 
stalling the gear cover. Adjust or check the 
valve tappet clearance as described above. 


ACN, BKN, AEN, AENL AND AENS ENGINES 


To remove the camshaft, first raise the tap- 
pets until they clear the cam lobes. Pry out the 
expansion plug from the flywheel end of the 
crankcase. With a drift punch, drive out the 
camshaft pin from the flywheel end of the 
crankcase until it emerges from the opposite 
end of the crankcase. The camshaft should drop 
down inside the crankcase, with the expansion 
plug emerging in front of the camshaft pin. 

On installation, align the timing marks as 
shown. Use new expansion plugs and make 
sure to drive in the camshaft support pin from 
the takeoff end of the crankcase. 


Breaker Push Pin and Bushing 
TR, TRA AND S SERIES ENGINES 


Remove the breaker arm push pin and in- 
spect it for wear. Replace parts as necessary. If 


TIMING MARKS FOR MAGNETO 
VISIBLE THROUGH OPENING 


CRANKSHAFT GEAR 


Aligning crankshaft, camshaft, and magneto tim- 
ing marks, ACN, BKN, AEN, AENL, and AENS en- 
gines 
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— ASSIST SPRING 


BUSHING 


Breaker push pin and bushing 


you're replacing the pin, install the assist 
spring, small end toward the groove in the ta- 
pered end, from the plain end. The pin goes into 
the guide hole with the plain end toward the 
camshaft. If there is excessive clearance be- 
tween pin and bushing, replace the bushing and 
then ream it to an inside diameter of 0.2785- 
0.2790 in. (7.074-7.086mm). Bushings are 
pressed in. Loctite® may be used to fasten them 
in place if there is excessive clearance between 
outside of the bushing and the crankcase. 


Crankshaft 
TR, TRA AND S SERIES ENGINES 


The crankshaft is removed after the gear cov- 
er has been removed, the connecting rod dis- 
connected and raised up out of the way. Remove 
the flywheel nut, flywheel, and the woodruff 
key. The crankshaft may now be pulled out of 
the open end of the crankcase. When reinstall- 
ing the crankshaft, mount the flywheel after 
the crankshaft is inserted into the crankcase. 
The flywheel supports the crankshaft while the 
connecting rod is attached. The flywheel nut is 
tightened only enough to hold the flywheel dur- 
ing end-play adjustment. 


Stator Plate and End-Play 
Adjustment 


The end-play of the crankshaft is adjusted by 
the application of various size gaskets behind 
the stator plate, which doubles in function as 
the front bearing support and an adaptor for 
the magneto coil. The stator plate should not be 
removed from the crankcase unless it has to be 
replaced. 

To remove the stator plate, remove the four 
retaining screws and tap the plate from the in- 
side until it falls off. Reassemble the stator 
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Removal and installation of the stator plate 


plate to the crankcase using new gaskets with 
the same total thickness as those originally in- 
stalled. The stator plate mounting screws are to 
be torqued 8 ft. lbs. on all S, TR, and TRA series 
engines except the TRA-12D engine; tighten 
them on TRA-12D engines to 20-22 ft. lbs. End 
play is checked after the crankshaft, gear cover, 
and flywheel are mounted. End play is 0.002- 
0.005 in. (0.05-0.13mm) on S-7D and S-8D en- 
gines, and 0.001-0.004 (0.025-0.100mm) on 
TR-10D, TRA-10D, and TRA-12D. 

Crankshaft end-play is measured with a dial 
indicator mounted on the PTO side of the 
crankshaft and a lever prying behind the fly- 
wheel. If new crankshaft roller bearings have 
been installed, they must be properly seated by 
tapping the ends of the crankshaft with a lead 
hammer before measuring the crankshaft end- 
play. 


Crankshaft and End-Play 


Remove the four main bearing plate cap- 
screws at the power takeoff end. Pry off the 
plate and pull the crankshaft out. 

On installation, use the same thickness of 
gaskets initially, and torque the mounting bolts 
to 10-12 ft. Ibs. on ACN and BKN engines, and 
20-22 ft. Ibs. on AEN, AENL and AENS en- 
gines. Check the end play as described at the 
end of the section above. It should be 0.001- 
0.003 in. (0.025-0.076mm) on AEN, AENL and 
AENS engines, and 0.002-0.005 in. (0.05- 
0.13mm) on ACN and BKN engines. Change 
the gasket thicknesses in order to correct im- 
proper end play. 

Make sure to align the punch mark on the 
front face of the crankshaft between two 
marked teeth of the camshaft gear. 


Oil Pump 
ACN AND BKN ENGINES 


Drain the crankcase, place the engine on its 
side, and remove the engine base. Carefully 
note the order of disassembly of the check balls, 
springs, and other parts. 

When assembling the pump, tap the check 
ball at the bottom of the pump very lightly with 
a punch and hammer to seat it. After the pump 
is assembled, fill the engine base with oil and 
work the pump plunger up and down with a 
screwdriver in order to check the pump's opera- 
tion and fill the oil trough. Use a new base gas- 
ket and torque the bolts to 6-8 ft. lbs. 


AEN, AENL AND AENS ENGINES 


Remove the engine base by draining oil plac- 
ing engine on its side, and then removing the 
capscrews and washers. Remove the two oil 
pump mounting capscrews and remove the oil 
pump. The main pump plunger, springs, and 
check balls come out the top, once the pump is 
away from the drive pushrod. The plug on the 
side of the discharge tube is removed to gain ac- 
cess to the discharge check ball and spring. 
Wash all parts in a good solvent. 

New plunger-to-bore clearance is 0.003- 
0.005 in. (0.076-0.127mm). The limit is 0.008 
in. (0.20mm). The pump should be replaced if 
the clearance is greater than the limit. Inspect 
the check ball seat in the bottom of the pump 
cylinder for wear, pitting, or dirt. Clean or re- 
place the pump as necessary. 

On reassembly: 

1. Drop the intake check ball into the bottom 
of the pump cylinder and tap it very lightly in 
order to seat it. Insert the retainer, spring, and 
plunger into the bore. Install the discharge 
check ball and spring into the discharge tube. 

2. Fill the engine base and put the oil pump 
into position. Operate the plunger with your 


Priming ACN and BKN oil pump 


finger to prime the pump and check operation. 
Install the ol pump mounting bolts. 

3. Make sure the oil pump pushrod makes 
good contact with the plunger and the strainer 
screen is in good condition and properly 
mounted. 

4. Install the engine base, using a new gas- 
ket. Torque the mounting bolts to 7-9 ft. lbs. 


Break-In 


An overhauled engine should be operated at 
1600-1800 rpm with no load for one-half hour. 
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It should be operated at normal operating rpm, 
but still without load, for an additional four 
hours. 


Valve Seat Valve-to-Guide Clearance 
and Face 

Angle Inlet Exhaust 
45* 0.001 -0.003 0.003 -0.005 


Valve and guide measurements for BKN and all AE 


series engines. 
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Wisconsin Robin 
2 through 12 Hp 


IDENTIFICATION 


There is an identification plate attached to 
the upper blower housing which lists the engine 
model on the left and individual engine serial 
number on the right. Both of these should be 
used when requesting parts. The engine models 
are EY25W and EY27W. 


General Engine Specifications 


Bore & Displace- 
Stroke ment Horsepower 
Model (in.) (cu in.) @ RPM 
EY25W 2.83 x 2.44 15.40 6.5 @ 3,600 
EY27W 2.91 x 2.44 16.26 7.5 @ 3,600 


MAINTENANCE 


Air Cleaner 
SERVICE 


The air cleaner should be serviced every 50 
hours in normal operation, more often (daily) if 
the air is dusty. 

First disassemble the unit as follows: 

1. Remove the air cleaner cover, element and 
element retainer. 

2. Disconnect the breather tube from the in- 
spection cover. 

3. Remove the two capscrews and remove 
the air cleaner body and gasket from the 
carburetor. 

4. Wipe all metal parts clean. Wash the ele- 
ment only in either kerosene, or water and a liq- 
uid detergent. Do not wash in any other 
solvents. 

9. Wrap the element in a cloth and squeeze it 


dry. 


AIR CLEANER BODY 


MOUNT ELEMENT 
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cum eim 
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Exploded view of air cleaner 


6. Pour engine oil into the filter until it is 
saturated, and then squeeze out the excess. 

7. Reassemble in reversal of above. Make 
sure element retainer is installed with arrow 


up. 


Lubrication 
OIL AND FUEL RECOMMENDATIONS 
Oil 


Use only SG oils of the viscosity shown in the 
chart for both normal operation and break-in. 
See chart for crankcase capacities. 


Fuel 


Use only regular grade gasoline with an oc- 
tane rating of 90 or above. Use only a reputable 
brand of fuel, and make sure it is free of both 
dirt and water. Note that low octane fuel may 
cause the engine to detonate and result in se- 
vere damage. Do not use gasoline that is more 
than one month old. 
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Oil Viscosity Chart 


Season or Temperature Grade of OI: 
Spring, Summer or Autumn SAE 30 
(+ 120°F to +40°F) 
Winter 
(+40°F to + 15°F) SAE 20 
(Below + 15°F) SAE 10W-30 


* Use oils classified as Service MS or SD 


Crankcase Capacity 


Model Capacity (pts.) 
EY25W, EY27W 1.6 
Spark Plug 


The spark plug should be checked frequently 
for fouling, widened or otherwise improper gap, 
or more serious problems such as eroded elec- 
trodes or a cracked insulator. Clean carbon de- 
posits from the electrodes with a wire brush, 
and set the gap to 0.020-0.025 in. (0.50- 
0.60mm) with a wire type feeler gauge. Bend 
only the side electrode. If electrodes are severe- 
ly eroded so that the side electrode has lost its 
sharp, rectangular cross-section or the center 
electrode is very short, or if there are any cracks 
in the insulator, the spark plug should be 
replaced. 

Always check the plug gap before installa- 
tion, even 1f the plug is new. Install the plug 
with a new gasket and torque it to 24-27 ft. lbs. 


Breaker Points 
REMOVAL AND INSTALLATION 


1. Remove the three mounting screws and 
remove the starter pulley. Install a 14mm sock- 
et wrench onto the flywheel nut and tap the 
wrench sharply with a soft hammer. If you have 
a wheel puller, remove the nut. Otherwise, un- 


Tune-Up Specifications 


Ignition 
Timing 
Plug Point (deg Before 
Plug Gap Gap Top 
Model Type (np (in.) Center) 
EY25W @ .020 -.025 .014 23 
EY27W (5 .020-.025 .014 23 
@ 14 mm. Champion L86, 
AC 44F 
NGK B6HS 
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screw it until it is flush with the end of the 
crankshaft. 

2. Remove the flywheel with a wheel puller 
or as follows: 

3. Place a large screwdriver between the 
crankcase and the flywheel. The screwdriver 
must be in line with the keyway. While wedging 
the flywheel outward with the screwdriver, 
strike the outer end of the flywheel nut with a 
soft (brass, wood or plastic) hammer. This will 
bring the flywheel off the crankshaft taper. 

4. Take off the point cover by removing 
mounting screws and pulling it off. Unscrew 
the terminal nut connecting condenser and coil 
wires to the contact set, and disconnect the 
wires. Remove the contact lockscrew, and re- 
move the contacts. 

5. Position the pin contacts on the crank- 
case, install the lockscrew, and tighten it just 
slightly. 

6. Adjust the contact gap and time the en- 
gine as described below. 


SETTING POINT GAP AND IGNITION 
TIMING 


1. If necessary, remove the flywheel and 
point cover as described in Steps 1-4 above. 
Loosen the contact lockscrew. 

2. Turn the engine over until the contact 
cam follower is at the very peak of the cam. Us- 
ing a flat 0.014 feeler gauge, slide the points 
back and forth via the adjusting knob until the 
gauge just slides between the contact surfaces. 
Tighten the contact lockscrew. Recheck gap 
and, if necessary, reset it. 

3. Connect a timing light between the coil 
primary ground. Align the M timing mark on 
the rim of the flywheel with the D mark on the 
lower left side of the crankcase by rotating the 
flywheel. See illustration. 

4, Turn the flywheel counterclockwise slow- 
ly until the light either goes on or goes off, de- 
pending on the type. Turn it very slowly clock- 
wise just until the light reacts again. If the tim- 
ing marks are aligned, timing is correct. If the 
M mark is below the D mark (the D is on the 


J ] 
TIMING MARK 


= ON CRANKCASE NW. 


Aligning ignition timing marks 
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crankcase), the breaker gap is too large; if the 
M is above the D, the breaker gap is too small. 
Reset the contact gap as necessary. If timing is 
off about 2? or Vs in. (83mm) of flywheel rotation, 
the gap must be changed about 0.001 in. 
(0.025mm). 

5. Reset the contact gap and recheck timing 
until timing is correct. 

6. Remove the timing light and install the 
timing cover and flywheel. In installing the fly- 
wheel, slide it into place with key and keyway 
aligned, and then install retaining nut and 
tighten it just until lockwasher collapses. Final- 
ly, put a wrench on the nut and tap it lightly 
once or twice, or torque the nut to 44-47 ft. lbs. 
with a torque wrench. 


Magneto Service 


1. If the engine is hard to start or runs er- 
ratically, first service the spark plug. If this 
does not cure the problem, remove the flywheel 
and check for loose or broken ignition wires. In- 
spect the points. See “Breaker Point Removal 
and Installation,” above. Repair the wires or re- 
place the points and condenser. Set the point 
gap and timing, as required. 

2. Check the spark by removing the plug and 
grounding it against the engine block with the 
high tension wire connected. Then, spin the en- 
gine. If the spark is erratic or weak, remove the 
ignition coil by removing the flywheel, feeding 
the high tension wire through the grommet in 
the wall of the cylinder block, disconnecting the 
primary wire, and removing the mounting 
screws and coil. Replace the coil in reverse of 
the above. 


Governor 


If the governor lever has been loosened or re- 
moved, perform the governor lever adjustment. 
Otherwise, skip to “Speed Regulation,” below. 


GOVERNOR LEVER ADJUSTMENT 


1. Mount the governor lever with the clamp 
screw just slightly loose. 

2. Install both the control rod and spring 
which connect the governor lever and the throt- 
tle lever. Mount the control lever assembly onto 
the crankcase but do not tighten the wingnut. 

3. Connect the governor spring between the 
holes of both governor lever and control lever as 
shown in the illustration below. 

4. Turn the control lever counterclockwise 
until the throttle in the carburetor is fully open. 
Lock the lever in this position by tightening the 
wingnut. 

5. With the clamp screw loose so the gover- 
nor shaft will turn independently of the gover- 
nor lever, turn the governor shaft (use a screw- 
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Adjusting the governor lever 


driver in the groove in the end of the shaft) un- 
til you can feel the internal vane stop against 
the flywheel thrust sleeve (this is as far as the 
shaft can be turned without excessive force). 
Tighten the lever clamp nut. 


SPEED REGULATION 


1. Remove the load from the engine, and run 
it until it is hot. 

2. Install the governor spring hooked to 
holes 1 and B as shown above. 

3. Loosen the control lever wing nut so that 
the lever is free to move. Loosen the locknut on 
the adjusting screw. Find the desired no-load 
speed on the chart above that corresponds with 
the speed at which you want the engine to run 
when fully loaded. 

4. Hold the control lever down so the adjust- 
ing screw is against the crankcase stop. 
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Adjusting governor speed 
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Governor No-Load/Load 


RPM Chart 

ras No Load RPM Spring Holes 
RPM EY25W EY27W EY25W EY27W 
1800 2330 2210 1-B 1-B 
2000 2445 2375 KE ` TB 
2200 2595 2500 1-B 1-B 
2400 2745 2660 1-B 1-B 
2600 2900 2850 1-B 1-B 
2800 3065 3020 1-B 1-B 
3000 3230 3210 1-B 1-B 
3200 3400 3385 1-B 1-B 
3400 3580 3590 1-B 1-B 
3600 3765 3760 1-B 1-B 


5. Turn the adjusting screw in or out until 
the required no-load speed is obtained. Tighten 
the adjusting screw locknut. 

6. if the engine is to operate at a fixed speed, 
tighten the control lever wingnut. 


Carburetor 
OVERHAUL 


1. Using the illustration as a guide, remove 
the choke phillips head screws (17), and then 
take out the choke valve and shaft (18 and 19). 

2. Remove the choke shaft retainer spring 
and ball (30 and 31) to prevent their being lost. 

3. Remove the throttle plate phillips head 
screws (17) and take out the choke valve and 
shaft (18 and 19), being careful not to damage 
the edges of the throttle valve. 

4. Remove the throttle stop screw and spring 
(14 and 25). 

5. Remove the main jet holder (16) and then 
take off the float bowl (13). 

6. Remove the main jet from the (15) jet 
holder. 

7. Remove the main nozzle (9) from the car- 
buretor body. 

8. Remove the idle jet (27) using an appropri- 
ate tool to prevent damage to it. 

9. Remove the float pin (12), float (11), and 
needle vale (20). 

10. Inspect the float. Replace it if dented, fuel 
has leaked in, or if the float hinge pin or the tab 
that limits float travel is worn. 

11. Clean all parts thoroughly in a solvent 
such as Bendix Metalclene or Speeclene, rinse 
in a cleaning solvent, and blow out all passages 
with low pressure compressed air in the reverse 
direction of normal flow. Make sure all carbon 


Carburetor—exploded view 


deposits have been removed from the throttle 
bore and idle discharge holes. 
NOTE: Never use a drill or wire to clean jets! 
12. Reassemble, keeping the following points 
in mind: 

a. Replace the needle valve and seat with a 
matched valve and seat (as included in a re- 
pair kit). 

b. Install the new idle jet and adjusting 
screw which are included in the repair kit. 
Make sure the idle jet is tightened firmly. 

c. Install the new main jet, tighten secure- 
ly, and then install the man jet holder and 
torque to 5.5 ft. lbs. 

d. When assembling the choke, make sure 
the flat on the choke valve faces the main air 
jet. 


ENGINE OVERHAUL 


Tools 


To overhaul this engine, which uses metric 
fasteners, you should have the following tools: 

e 10mm thin wall socket 

e 10mm standard socket 

e 10mm deep socket 

e 12mm, 14mm and 18mm standard sockets. 

e 10mm, 12mm, and 14mm open end 
wrenches. 

In addition, various special pullers, a valve 
spring compressor, and a valve set cutter are re- 
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quired. See the illustration. Wisconsin-Robin 
part numbers are provided for your use in or- 
dering the tools either from them or from a tool 
manufacturer who makes equivalent tools 
which are cross-referenced. 

The tools and Wisconsin-Robin part numbers 
are listed below: 


Special tools 


Reference Part Part 
Number Number Name 
1. EYY790-350 Flywheel Puller 
EY016508500 Bolt, 8 x 50 mm 
(3 required) 
2. EYY790-282 Valve Spring 
Compressor 
3. EYY790-524 Valve Guide 
Puller 
4, EYH640-118 Seat Cutter 


(45°) 


Engine Overhaul 


Engine disassembly instructions are provid- 
ed below, in proper sequence. Reassembly is 
primarily a simple reversal of disassembly. 
Notes on the extra procedures to be performed 
as the engine is put back together are included 
with the disassembly instructions for each part 
of the engine. 


FUEL TANK 


1. Disconnect the fuel line at the carburetor. 
Note that in reassembly, it is advisable to use a 
new fuel line. 

2. Remove the fuel tank from the bracket. 

3. Remove the tank bracket from the cylin- 
der head. 

4. In reassembly, wash the element per “Air 
Cleaner Service" instructions above, and cor- 
rectly mount the element retainer as illustrated 
there. 
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FLYWHEEL SHROUD 


1. Disconnect the coil primary wire from the 
stop button wire. 

2. Remove the flywheel shroud from the cyl- 
inder case, and the baffle from the head. 

3. Remove the baffle from the cylinder block. 


AIR CLEANER 


1. Remove the air cleaner cover, element and 
element retainer. 

2. Disconnect the breather tube from the in- 
spection cover. 

3. Remove the two capscrews and remove 
the air cleaner body and gasket from the 
carburetor. 


MUFFLER 


Remove the two hex nuts and remove the 
muffler and gasket from cylinder case. 


GOVERNOR LEVER AND CARBURETOR 


1. Disconnect the governor spring from the 
lever and speed control assembly. 

2. Remove the governor lever from the shaft, 
and, at the same time, disconnect the rod and 
spring from the lever and carburetor. 

3. Remove the tow nuts and lockwashers, 
and remove the carburetor, insulating plate 
and gaskets from the cylinder case. 

4. If necessary, the speed control assembly 
can be removed from the side of the crankcase 
by removing the wing nut and clip. 

9. In reassembly, refer to “Governor Adjust- 
ment” above. 


STARTING PULLEY AND FLYWHEEL 


1. To remove the starting pulley, first re- 
move the three mounting screws. 

2. Place a 14mm socket wrench on the fly- 
wheel nut and give the wrench a sharp blow 
with a soft hammer. Remove the nut, spring 
washer and pulley. 

3. Attach puller to flywheel —turn center 
bolt clockwise until flywheel becomes loose 
enough to be removed. If puller is not available, 
screw flywheel nut flush with end of crankshaft 
to protect shaft threads from being damaged. 
Place the end of a large screwdriver between 
the crankcase and flywheel in line with the key- 
way. Then, strike the end of the flywheel nut 
with a babbitt or other soft hammer and at the 
same time wedge outward with the screwdriver. 

4. Disconnect the high tension cable from 
the spark plug, and slip the cable along with the 
rubber grommet through the hole, to the inside 
of the crankcase. Then remove the ignition coil 
along with the attached high tension cable by 
taking out the two mounting screws, and dis- 
connecting the breaker assembly wire. 
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5. Remove the contact breaker and condens- 
er by removing the point cover, and removing 
mounting screws from the cylinder case. Slip 
the coil primary wire along with the grommet 
through the hole in the side of the crankcase. 

6. In reassembly, refer to “Setting Point Gap 
and Timing.” 

7. Securely tighten the flywheel nut after the 
timing is finalized, but first be sure the wood- 
ruff key is in position on the shaft. Do not drive 
the flywheel onto the taper of the crankshaft 
and do not overtighten the flywheel nut. Simply 
turn the nut until the lockwasher collapses. 
Then, tighten it by placing a wrench on the nut 
and giving the handle of the wrench 1 or 2 
sharp blows with a soft hammer. If a torque 
wrench is available, tighten to 44-47 ft. lbs. 


CYLINDER HEAD AND SPARK PLUG 


1. Remove the spark plug from the cylinder 
head. 

2. Loosen the mounting nuts and remove the 
cylinder head along with the gasket. 

3. Clean the carbon from the combustion 
chamber and the dirt from among the cooling 
fins. Check the cylinder head mounting face for 
distortion. If warpage is evident, replace head. 

4. In reassembly, use a new cylinder head 
gasket and spark plug. Torque the head nuts to 
22 ft. lbs. Leave the spark plug out temporarily, 
for each in turning engine over for the remain- 
der of assembly and for timing adjustments. 
When installing the spark plug, tighten it 24-27 
ft. Ibs. torque. 


INTAKE AND EXHAUST VALVES 


1. Remove the valve inspection cover, 
breather plate and gaskets from the 
cylindercase. 

2. Lift the valve springs, by means of a com- 
pressor tool EYY790-282 or equivalent and re- 
move the retainer locks with long nose pliers. 
Release the compressor tool and remove the in- 
take valve and exhaust valve along with their 
respective spring and retainer. A standard Au- 
tomotive type valve lifter can be used for re- 
moving valves, but is not practical for 
reassembly. 

CAUTION: Do not damage the gasket sur- 

face of the tappet chamber with the compres- 

sor tool. 

3. Clean carbon and gum deposits from the 
valves, seats, ports and guides. 

4. In reassembly, replace valves that are bad- 
ly burned, pitted or warped. 

5. Correct the valve seat by using a 45° seat 
cutter tool No. EYH640-118 or equivalent as il- 
lustrated. The finished seat width should be 
0.047-0.059 in. (1.2-1.5mm) — maximum us- 
able width is 0.098 in. (2.5mm). 
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VALVE GUIDE 


G = GUIDE INSIDE DIAMETER 
MAXIMUM ALLOWABLE la ame | 
0.006* 


CLEARANCE BETWEEN C AND D 


Valve Specifications 


CAUTION: Do not use an electric power 
driven grinding wheel to correct the valve 
seats. 

6. Valve guides should be replaced when the 
valve stem clearance becomes excessive. Use a 
valve guide puller tool EYY790-324 or equiva- 
lent. See illustration. Draw the valve guides out 
and press new guides in using the same puller 
tool. Refer to the illustration for clearance 
specifications and proper assembly. 

7. After correcting the valve seats and re- 
placing the valve guides, lap the valves in place 
until a uniform ring will show entirely around 
the face of the valve. Clean the valves, and wash 
the block thoroughly with a hot solution of soap 
and water. Wipe the cylinder walls with clean. 
lint free rags and light engine oil. Do not assem- 
ble the valve springs until the tappet clearance 
has been checked. See “Tappet Adjustment" 
below. 


TAPPET ADJUSTMENT 


With the tappet in its lowest position, hold 
valve down and insert a feeler gauge between 
the valve and tappet stem. The clearance for 
both intake and exhaust, with the engine cold 1s 
0.006-0.008 in. (0.15-0 20mm). 


Valve Specifications 


If the clearance is less than it should be, grind 
the end of valve stem a very little at a time and 
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remeasure. Stems must be ground square and 
flat. 

If the clearance is too large, sink the valve 
seat with seat cutter tool. 

After obtaining the correct clearance, assem- 
ble the valve springs and retainers, and secure 
them in place with the retainer locks. Check the 
operation of the valves by turning the crank- 
shaft over by hand and remeasure the tappet 
clearance. 


GEAR COVER AND CRANKSHAFT 
REMOVAL 


1. Place a rag under the engine to absorb the 
remaining oil. Remove the gear cover mounting 
screws. 

2. With a soft hammer, tap at even intervals 
around the outer surface of the gear cover until 
it breaks free of the crankcase face. Break the 
cover free carefully, so as to avoid damaging the 
oil seal. 

3. Inspect the adjusting collar, oil seal, gover- 
nor shaft and yoke. Replace any parts that are 
damaged or excessively worn. 

4. Remove the flywheel woodruff key. 

5. Pull the crankshaft out from open end of 
crankcase and take care not to damage the oil 
seal. If necessary, loosen shaft by tapping light- 
ly at the flywheel end with a soft hammer. 

NOTE: The “Gear Cover and Crankshaft In- 

stallation" procedure is located with cam- 

shaft, connecting rod, and piston service, 
since that is the normal sequence of doing 
overhaul work. 


CAMSHAFT, TAPPETS AND TIMING MARKS 


1. To prevent the tappets from falling out 
and becoming damaged when the camshaft is 
removed, turn the crankcase over on its side as 
shown. Push the tappets inward to clear the 
cam lobes, and remove the camshaft. 


TIMING MARK ON 


Q stét GEAR 
` 


TAPPETS 
CAMSHAFT GOVERNOR 


SLEEVE 


Postion in which engine should be placed while 
removing camshaft 
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2. Withdraw the tappets and mark them for 
identification with the hole from which they 
were removed. 

3. In reassembly, put the tappets back in 
their corresponding guide hole. This will elimi- 
nate unnecessary valve stem grinding for ob- 
taining correct tappet clearance. 

4. Mount governor sleeve on end of camshaft 
by holding the shaft in a vertical position with 
the flyweights hanging down. Align the groove 
in the flange with the pin in the gear face and 
install the sleeve on shaft so that its flange fits 
in the groove between the heavy end and the 
thrust tabs of all three flyweights. Mount cam- 
shaft assembly in crankcase. 

5. The timing marks on the camshaft gear 
and crankshaft gear must be matched up. 
Mount the camshaft so that the marked tooth 
on crankshaft gear is between the two marked 
teeth of the camshaft gear, see the illustration. 
If the valve timing is off, the engine will not 
function properly or may not run at all. 


CONNECTING ROD AND PISTON 
Disassembly 


1. Straighten out the bent tabs of the lock 
plate and remove the bolts from the connecting 
rod. 

2. Remove lock plate, oil dipper and connect- 
ing rod cap. 

3. Scrape off all carbon deposits that might 
interfere with the removal of the piston from 
the upper end of the cylinder. Use a ridge 
reamer. 

4, Turn the crankshaft until the piston is at 
top, then push the connecting rod and piston 
assembly upward and out through the top of 
the cylinder. 

5. Remove the piston from connecting rod by 
taking out one of the snap rings and then re- 
moving the piston pin. A new snap ring should 
be used in reassembly. 


Reassembly 


1. Use a ring expander tool to prevent the 
ring from becoming distorted or broken when 
installing on the piston. 

2. If an expander tool is not available, install 
the rings by placing the open end of the ring on 
the first land of the piston. Spread the ring only 
far enough to slip it over the piston and into the 
correct groove, being careful not to distort the 
ring. 

3. With the expander tool, assemble the bot- 
tom ring first and work upward, installing the 
top ring last. 

4. Mount the scraper ring with the scraper 
edge down, otherwise oil pumping and exces- 
sive oil consumption will result. Refer to the il- 
lustration for correct placement of rings. 

5. Measure the diameter of the piston in the 
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COMPRESSION RING 


[| )—— SCRAPER RING 


kd ph — OIL RING 


Location and positioning of rings 


center of the thrust faces at the bottom of the 
piston skirt, as illustrated. ` 

6. Measure the cylinder bore and inspect it 
for out-of-round and taper. If the cylinder is 
scored or worn more than 0.005 in. (0.127mm) 
over standard size, it should be rebored and fit- 
ted with an oversize piston and rings. Refer to 
the chart for the clearance between the piston 
and cylinder. Size, clearance and wear limits 
are given in more detail at the end of this 
chapter. 

7. When installing the piston in the cylinder, 
oil the piston, rings, wrist pin, rod bearings and 
cylinder wall before assembly. Stagger the pis- 
ton ring gaps 90° apart around the piston. Usea 
piston ring compressor. 

8. Turn the crankshaft to the bottom of the 
stroke and tap the piston down until the rod 
contacts the crankpin. Mount the connecting 
rod cap so that the cast rib between the face of 
rod and bolt boss matches up with the cast rib 
on the connecting rod. Assemble oil dipper to 
cap. The dipper should be toward the gear cover 
end of the connecting rod cap if engine is oper- 
ated on a tilt toward the take off end. Mount the 
dipper toward the flywheel end if it’s tilted in 
that direction or with a no tilt operation. 

Install a new rod bolt lock plate. Mount the 
connecting rod bolts and tighten to 14.5-18.0 
ft. lbs. 

Check for free movement of the connection 
rod by turning the crankshaft over slowly. If 


PISTON SKIRT 
THRUST FACE 


ve 
PALA 
toos Lë 
Sete It, 


Measure piston diameter as shown 
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CONNECTING ROD —ə—əə' > D. — p . 


CAST RIBS 


LOCK PLATE TAB 


OIL DIPPER (TOWARD FLYWHEEL END) 
MOUNT TOWARD GEAR COVER IF OPERATING 
TILT IS TOWARD TAKE-OFF END 


Connecting rod and oil dipper assembly 


PISTON TOCYLINDER|_ EY18W Ev2sw | EYW 
AT PISTON SKIRT 0016 0024 0028 
THRUST FACE .0032* .0039* .00£2* 


DIA .0021 .001 6 .0016 
CONNECTING ` .0031° .0026* .0026* 
ROD TO 
.008 

pus ESES 
PISTON PIN TO -0004 .0006 .0006 
CONNECTING ROD .0012* .0014* .0014* 
D - CRANKSHAFT 1.0210 1.1003 1.1003 
PIN DIAMETER 1.0215" 1.1008” 1.1008” 


W- CRANKSHAFT .9846 1.0630 1.0630 
PIN WIDTH 9882" | 1.0669* 1.0669* 


.008 
.016* 


.0004 . 0004 
.0030* .0022* 


CRANK PIN 


PISTON RING GAP 


PISTON RINGS - 
SIDE CLEARANCE 
IN GROOVES 


PISTON PIN TO PISTON .00035” tight to .00039” loose 


D 


STANDARD 


CRANK PIN DIMENSIONS 


W 


Piston, ring, and rod clearance specifications 


satisfactory, bend the tabs on the lock plate 
against the hex head flat of the connecting rod 
bolts. 


GEAR COVER AND CRANKSHAFT 
INSTALLATION 


1. In reassembly, inspect the crankcase oil 
seal and main bearing for possible replacement. 
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Mount the crankshaft with extreme care so as 
not to damage the lips of the oil seal. Use an oil 
seal sleeve if available. 

2. End Play is regulated by means of the ad- 
justing collar at the gear end of the crankshaft. 
This should be set immediately before mount- 
ing the gear cover as explained below. 

NOTE: Crankshaft End Play is regulated by 

the length of the adjusting collar. The end 

play should be 0.001-0.009 in. (0.025- 

0.230mm), engine cold. The adjusting collar 

is located between the crankshaft gear and 
main bearing at the take-off end of the engine. 

Replacement of the collar is seldom necessary 

unless the crankshaft or gear cover is re- 

placed. To determine what length adjusting 
collar to use, refer to the illustration and 
steps below. 

1. With the gear cover removed, tap the end 
of the crankshaft slightly to insure that the 
shaft is shouldered against the front end main 
bearing. 

2. Use a depth micrometer and measure the 
distance between the machined surface of 
crankcase face and end of crank gear — dimen- 
sion A. 

3. Measure the distance between the ma- 
chined surface of gear cover and end of main 
bearing — dimension B. 

4. The compressed thickness of gear cover 
gasket is 0.007 in. (0.18mm) — dimension C. 

5. Select an adjusting collar that is 0.001- 
0.009 in. (0.025-0.230mm) less than the total 
length of A, B, and C from the chart. 

6. Apply oil to the bearing surfaces, gear 
train and tappets. Also lubricate the lips of the 


CRANKSHAFT 


MAIN BEARING 


ADJUSTING COLLAR 


Measuring points for dimensions critical to crank- 
shaft end play adjustment 
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Adjusting Collar Dimension Chart 


Model Collar Length Part Number 
EY25W .740 to .748" EY25W2112a 
EY27W .748 to .756" EY25W2112b 

.756 to .764" EY25W2112c 


oil seal and add a light film of oil on the gear 
cover face to hold the gasket in place. 

7. Mount the adjusting collar to the crank- 
shaft with the recess toward the crank gear. 

8. Assemble the gear cover, being sure that 
the governor yoke is in a downward position, 
and be extremely careful not to damage the lips 
of the oil seal. If available, mount on oil seal 
sleeve on the crankshaft to prevent damage to 
the oil seal lips. 

CAUTION: Be sure the timing marks on the 

crankshaft and camshaft gear remain cor- 

rectly mated when the end of the camshaft is 
fitted into the bearing hole of the gear cover. 

9. Tap the gear cover in place with a soft 
hammer, remove the oil seal sleeve and tighten 
the gear cover capscrews to 13 ft. lbs. torque. 

10. Tap the end of the crankshaft with a soft 
hammer so that the crankshaft will shoulder 
against the main bearing at the flywheel end. 

11. Tap the crankshaft in the opposite direc- 
tion (from flywheel end) to seat the adjusting 
collar against the main bearing at the takeoff 
end. 

12. Attach a dial indicator to one of the 945-24 
tapped holes on the face of the crankcase with 
the indicator plunger resting against the end of 
the crankshaft and set the dial at 0. 

13. Wedge a screwdriver between the flywheel 
and the crankcase. The movement of the fly- 
wheel away from the engine block will register 
as end play on the indicator dial. 

14. If end play is not within the limits of 
0.007-0.009 in. (0.025-0.230mm), use the read- 
ing from the indicator dial to determine the 
new length adjusting collar to use. Replace the 
collar with one of the proper dimension, if 
necessary. 


FINAL CHECKOUT AND BREAK-IN 


After the major moving parts are assembled, 
turn the engine over using the starter pulley. 
Make sure it turns without unusual resistance. 
Check the basic ignition adjustments (point gap 
and timing), and make preliminary carburetor 
and governor adjustments. Refill the crankcase 
and fuel tank. 

Break the engine in by running it as specified 
on the chart below, proceeding from top to bot- 
tom. Check the engine frequently for leaks, and 
make final carburetor and governor adjust- 
ments during the sequence. 
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Torque Specifications 


Break-in Sequence All figures in ft. lbs. 


Model Model 

Load Speed Time EY25W EY27W 
No load 2500rpm 10 minutes Cylinder head nuts 24.5 to 27 T 
No load 3000rpm 10 minutes Connecting rod bolts 14.5 to 18 t 


No load 3600rpm 10 minutes Flywheel nut 
175hp 2.5hp 265hp 3600rpm 30 minutes Spark plug 


35 hp 5.0hp 5.3 hp 3600 rpm 60 minutes Gear cover screws 


558 WISCONSIN ROBIN 2 THROUGH 12 HP 


Clearances and Wear Limits 


Model EY25W Model EY27W 
Description Tol Limit Tol Limit 
Flatness of cylinder head .002 .006 t T 
Oylinder bore 2.8346 2.841 2.9134 2.9197 
2.8354 2.9141 
Bore-out of round ? g i 
Cylindricity (taper) š : t E 
Valve seat width t E 
Valve guide bore - à á ` 
Piston diameter at skirt thrust faces (standard 2.8315 2.8285 2.9090 2.9072 
size) 2.8323 2.9105 
Piston to cylinder clearance at skirt thrust .0024 .009 .0028 .009 
faces to to 
.0039 0052 
Ring groove width (top and 2nd ring) i Ë .0787 .0852 
.0797 
Ring groove width (oil ring) a : : 
Ring width (top and 2nd ring) : E .0776 .0741 
0783 
Ring width (oil ring) 5 e : 
Piston rings—side clearance in groove : : .0004 .006 
.0022 
Ring gap (at cylinder skirt) i. a .008 .040 
.016 
Pin hole in piston .6297 .6311 t t 
.6301 
Piston pin diameter .6297 .6287 t t 
.6300 
Piston pin to piston fit I B š 
Connecting rod (crank pin end) 1.1024 1.104 t t 
1.1029 
Crank pin diameter 1.1003 1.0983 t t 
1.1008 
Connecting rod to crank pin clearance .0016 .005 t t 
to 
.0026 
Connecting rod side clearance .004 .039 t t 
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Clearances and Wear Limits (cont.) 
Model EY25W Model EY27W 
Description Tol Limit Tol Limit 
Connecting rod (piston pin end) .6306 .6345 T t 
.6311 
Piston pin to connecting rod clearance .0006 .0032 t t 
0014 
Con. rod— large and small bore alignment : t š T 
(parallel) 
Con. rod—large and small bore centers 4.3307 4.3366 t t 
Crank pin— out of round -— ` -- ` 
Cylindricity (taper) — A — : 
Crank pin—parallel — j — K 
Crankshaft journal diameter (take-off end) 1.1805 1.1785 t t 
1.1809 
Crankshaft journal (flywheel end) 1.1806 1.179 T T 
1.1810 
Crankshaft end play i — t — 
Camshaft (cam rise) : a * x 
Camshaft (journal diameter) ` š : . 
Valve spring (free height) š > Ë 2 
Valve spring (squareness) — e — Š 
Valve stem diameter : à i i 
Valve stem clearance to guide I 8 n É 
Valve stem—lock-pl. to groove clearance Š Ñ Ë ï 
Valve— length from groove to stem end j ` ` ` 
Valve—tappet clearance 3 : š j 
Tappet— length 2.004 1.994 T t 


Tappet—stem to guide clearance 


Ignition timing 


Breaker contact opening 


Spark plug gap 


Spark plug 


14 mm, Champ. L86, AC 44F 


* 


* 


, NGK B6HS 


*Model EY18W dimensions and specifications apply to Models EY25W and EY27W 
TModel EY25W dimensions and specifications apply to Model EY27W 


Mechanic’s Data 


General Conversion Table 


Multiply By To Convert To Multiply By To Convert To 
LENGTH AREA 
2.54 Inches Centimeters .3937 .645 Square inches Square cms. 5155 
25.4 Inches Millimeters .03937 836 Square yds. Square meters 1.196 
30.48 Feet Centimeters 0328 
204 Feet Meters 3.28 roe 
.914 Yards Meters 1.094 4.448 Pounds Newtons .225 
1.609 Miles Kilometers .621 .138  Ft/lbs. Kilogram/meters 7.23 
VOLUME 1.36 Ft/Ibs. Newton-meters .737 
112 In /Ibs. Newton-meters 8.844 
.473 Pints Liters 2.11 
.946 Quarts Liters 1.06 qa k. 

3.785 Gallons Liters .264 .068 Psi Atmospheres 14.7 
.016 Cubic inches Liters 61.02 6.89 Psi Kilopascals 145 
16.39 Cubic inches Cubic cms. .061 m 

28.3 Cubic feet Liters .0353 STWER 
MASS (Weight) 1.104 Horsepower (DIN) Horsepower (SAE) .9861 
.746 Horsepower (SAE) Kilowatts (KW) 1.34 
28.35 Ounces Grams .035 1.60 Mph Km/h 1625 
.4536 Pounds Kilograms 2.20 .425 Mpg Km/1 2.35 
— To obtain From Multiply by — To obtain From Multiply by 
Tap Drill Sizes 
Nationai National National 
Coarse or U.S.S. 8 Coarse or U.S.S. Fine or S.A.E. 
Screw & Threads Per Inch Use Drill Screw & Threads Per Inch Use Drill Screw & Threads Per Inch Use Drill 
Tap Size Number Tap Size Number Tap Size Number 
NOs S ......... 40 ...... 39 d os utes D Losses e Mo. T2......... ÓN 15 
Nos B......... 20 MEE 36 198 osse ¡A 63/64 A 28 ...... 3 
Nó. *8........ 1 c E 29 MA r n 17/64 SB AN EJ ...... 1 
No.10......... 24 .....: 25 WO oc can wa D 226 e 111/32 3⁄4....... 24 ...... Q 
No.12......... 24 ...... 17 TIE JE 20 ...... W 
A eQ @..... 8 National EE 20 uuu. 29/64 
Sé ...... | .....: F Fine or S.A.E. Ijem —. EM 12. 33/64 
3 ER. os 
E NG lll. he Screw & Threads Per inch Use Drill 38 ....... 18 ...... 37/64 
er TERI BB ...... U | Tap Size Number AT E | ...... "16 
Y2 Masaa TOR .....: 27/64 | ee (E WEEN 13/16 
96 ....... d ...... 31/64 No. 5........1 44 ...... 37 |U ........ 1 ...... 13/64 
e Jla...... 17/32 No. 6......... AQ .....1 33 i és YE. ...... 111/54 
Ya 10 ...... 21/32 No. 8......... 36 mie 29 We ........ A 127/64 
UB ....... 9 ...... 49/64 No. 10.2.1 SB ei 21 
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Drill Sizes In Decimal Equivalents 


Wire 
Dec- | Dec- Dec- & 
Inch imal | Inch imal Inch imal Letter mm 


0200 76 0827 2.1 Kréi 4.5 2900 L Més  .5156 13.09 
0210 75 .0846 2.15 .1800 15 2913 7.4 | y (5312 13.49 
0217 155 | 0860 44 1811 46 2950 M .5315 13.5 
0225 74 | .0866 2.2 .1820 14 .2953 7.5 |35⁄4 .5469 13.89 
.0236 .6 .0886 2.25 1850 13 19/64 .2969 7.54 5512 14.0 
0240 73 0890 43 .1850 47 .2992 7.6 | h6 5625 14.28 
.0250 72 .0906 23 | .1870 4.75 .3020 N | 5709 14.5 
.0256 65 0925 2.35 | Y6 1875 4.76 3031 7.7 | "jg.  .5781 14.68 
0260 71 0935 42 1890 48 3051 7.75 5906 15.0 
0276 7 | %32 .0938 2.38 1890 12 3071 7.8 |'9/32 .5938 15.08 
0280 70 0945 2.4 1910 11 3110 7.9 | 39/64  .6094 15.47 
0292 69 0960 41 1929 49 | 56 3125 7.93 6102 15.5 
0295 75 0965 2.45 1935 10 3150 8.0 |% 6250 15.87 
0310 68 0980 40 1960 9 3160 O 6299 16.0 
'/a3 .0312 i. .0981 2.5 .1969 5.0 .3189 8.1 | ⁄a  .6406 16.27 
.0315 8 0995 39 .1990 8 .3228 8.2 6496 16.5 
.0320 67 .1015 38 .2008 5.1 3230 P 21/35  .6562 16.66 
.0330 66 .1024 2.6 .2010 7 .3248 8.25 6693 17.0 
0335 85 1040 37 1/64 .2031 5.16 3268 8.3 | 43/6.  .6719 17.06 
0350 65 .1063 2.2 .2040 6 Zen .3281 8.33 | "Ae  .6875 17.46 
0354 9 | 1065 36 2047 5.2 .3307 8.4 6890 17.5 
0360 64 1083 2.75 2055 5 3320 Q 45/64  .7031 17.85 
0370 63 (eu .1094 2 77 .2067 5.25 .3346 8.5 7087 180 
.0374 .95 .1100 35 .2087 5.3 .3386 8.6 | 3/32  .7188 18.25 
0380 62 1102 28 2090 4 3390 R .7283 18.5 
0390 61 1110 34 .2126 5.4 .3425 87 | Wes .7344 18.65 
.0394 1.0 1130 33 2130 3 11/32 .3438 8.73 7480 19.0 
0400 60 142 2.9 2165 5.5 .3445 8.75 | 3⁄4 7500 19.05 
0410 59 1160 32 | 7/32 2188 5.55 3465 88 | “Yes .7656 1944 
0413 1.05 1181 3.0 2205 5.6 3480 S .7677 19.5 
0420 58 1200 31 2210 2 3504 89 |?5/42  .7812 19.84 
0430 57 .1220 3.1 2244 5.7 3543 9.0 874 20.0 
0433 15 Ye  .1250 3.17 | .2264 5.75 3580 T Sien ` .7969 20.24 
.0453 1.15 .1260 3.2 2280 1 .3583 9.1 8071 20.5 
0465 56 1280 3.25 2283 5.8 | 23/6, .3594 912 | 34g 8125 20.63 
Jg .0469 1.19 1285 30 Ecke 5.9 .3622 9.2 .8268 21.0 
.0472 12 1299 3-3 2340 A 3642 9.25 | 533/44 — 8281 21.03 
0492 1.25 1339 34 | 15/6, 2344 5.95 3661 9.3 77/32 8438 21.43 
0512 1.3 1360 29 2362 6.0 3680 U 8465 21.5 
0520 55 1378 3.5 2380 B 3701 94 . 55/4 (8594 21.82 
0531 1.35 1405 28 2402 6.1 3740 9.5 8661 22.0 
0550 54 | ea 1406 3.57 2420 C 3⁄8 .3750 9.52 | 7% 8750 22.22 
0551 1.4 1417 3.6 2441 6.2 3770 V 8858 22.5 
.0571 145 1440 27 2460 D .3780 96 | 5/6, 8906 22.62 
0591 1.5 1457 3.7 2461 6.25 3819 97 9055 23.0 
0595 53 1470 26 2480 6.3 .3839 975 29, 9062 23.01 
0610 1.55 1476 3.75 | Va 2500 E 6.35 .3858 98 | %— 39219 2341 
Nig 0625 1.59 1495 25 2520 6 3860 W 9252 235 


0630 16 1496 38 2559 6.5 3898 9 [ss 19975 [2381 


HOME CARE 


Small Engine Repair takes you step 
by step through maintenance and over- 
haul procedures for small, air-cooled 
engines of 2-12 hp. This manual will 
give you the confidence you need to 
perform adjustments, tune-ups, remov- 
al and installation, and troubleshooting 
for six of the most popular manufactur- 
ers’ small engines. These engines are 
found in a variety of power equipment, 
including lawn mowers, mulchers, gar- 
den tillers, and snow blowers. 


But this is not just a repair man- 
ual—you need never pick up a tool to 
use it. Small Engine Repair is also for 
those who want to understand their.en- 
gine and/or repair shop better. Knowing 
just what a particular repair job requires 
in parts and labor will allow you to eval- 
uate repair estimates and decipher 
itemized bills. 


The inclusion of charts, diagrams, 
exploded views, and photos makes re- 
pairing and maintaining gas-powered 
household and garden equipment as 
easy as opening this guide. 
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